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FLOATIKG OF THE "PARIS." 

In spite of the fact that she had lain for fifty-two 
days on the rocks of the stormy Cornish coast and had 
fallen into such an apparently hopeless plig:ht that her 
owners had abandoned lier to the underwriters, the 
"Paris" has surprised everybody, including the sal- 
vage crews who were at work upon her, by suddenly 
sliding free of the rocks that held her. It seems that a 
Danish and two German salvage vessels were slewing 
the " Paris '' around in order to assist the divers, when 
it was found that the good old ship was afloat. She 
was at once moved for several hundred feet until clear 
of the rocks, and early the next day was towed into 
Falmouth Harbor. Here it was found that the damage 
is much less than was su.»pected. the cabled reports 
stating that the largest hole in her bottom is only 
about three feet square. The keel and forward half of 
the bottom, which rested upon the ledge, are, of course, 
badly dented ; but the mam structure of the vessel does 
not appear to be overstrained. That this great ship of 
over fifteen thousand tons displacement should have 
stood this extraordinary test so well is a tribute to Mr. 
Biles, her designer, and the Clyde yard in which she 
was constructed a dozen years ago. 



COMFABATIVE OFEBATING COST OF HOBSE AND 
ELECTEIC DELIVEKY WAGONS. 

A paper of very timely interest was recently pre- 
sented at the general meeting of the Anierican Institute 
of Electrical Engineers, on the subject of the compara- 
tive operating costs of horse and electric delivery 
wagons in New York city. The investigation, which 
was carried on during the past year in the city of New 
York, formed part of a graduation thesis in the Electri- 
cal Engineering Department of Columbia University, 
and the authors, G. 0. Sever and R. A. Fliess, are to be 
congratulated on the careful method adopted and the 
practical value of the results obtained. 

The method pursued was to gather together care- 
fully recorded data of the hours of service, loads car- 
ried, and cost of operation, of both the horse-drawn 
delivery wagons and those electrically-driven, which 
are now in service at some of the large department 
stores in New York city. The paper, which is pub- 
lished in full in the current issue of the Supplement, 
will be found to contain, in addition to the valuable 
comparisons above mentioned, some very interesting 
information regarding the elaborate delivery service 
which is maintained by all of these large institutions. 
The nature of this delivery service necessitates a highly 
organized system of delivery by means of small units 
capable of carrying from 700 to 800 pounds over short 
distances, and at considerable speed. Some of the 
wagons make two and some three deliveries a day. 
and the average load the year around is not over 800 
pounds. As the return journey is seldom made en- 
tirely empty, tlie average load carried throughout the 
trip is about 500 pounds. The mileage per wagon per 
day is remarkably constant, as determined by means 
of an odometer placed on the axle of one of the 
wagons. To determine the average speed, one of the 
authors of the paper spent a number of days on his 
wheel following delivery wagons of many different 
kinds. His wheel carried an accurately tested cyclo- 
meter and also a carefully tested tachometer. The 
drawbar pull of the wagon was determined by the use 
of a traction dynamometer. It was found that the 
average pull per ton was 60 pounds on cobblestones 
at a speed of 7 miles per hour, and at the same speed 
the drawbar pull on asphalt was 40 pounds per ton. 
The average weight of the wagon, with its load and 
the driver and boy, was 2,075 pounds. The tabulation 
of the data shows that the average speed, while in 
motion, was 67 miles per hour, and the actual time 
that the horse was working from the time he left 
the stable until he returned to it, was one hour and 
thirty-eight minutes. The horse was at rest for 
nearly two-thirds of the time occupied by each trip. 
Taking the drawbar pull at 50 pounds per ton, it 
was found that the horse exerted 0'89 of a theoreti- 



cal horse power for one hour and thirty-eight minntes. 
This was all the work done by this particular horse on 
this day. On the following day two trips were made 
over the same ground, and the average work per day, 
the year round, may be taken as not over 16J^ miles 
at 50 pounds pull per ton, at a speed of 7 miles an 
hour. The length of the working life of a horse in 
this service is seldom over five years, and at the end of 
this time he has depreciated in value fifty per cent. 

For comparative purpose.s the authors assume that 
the horse covers 21 miles a day in place of 1Q14 miles, 
and on this basis, taking into consideration the inter- 
est on the cost of horse and wagon, tlie stable rent for the 
same, the cost of driver and helper, etc., it was found 
that the cost of hauling one ton one mile was 17'37.S 
cents. Taking another ease where two horses are used 
to a delivery wagon, and three deliveries are made each 
day, the total distance covered being 42 miles, it was 
found that the cost under these highly favorable con- 
ditions per ton mile is 102 cents, the load in each case 
being taken to include the weight of wagon, driver, 
boy, and the freight carried. 

The tests of electric delivery wagons were made over 
some 60 miles of the streets of New York, and included 
all conditions of weather and some of the heaviest 
grades in this city. The method of making the tests 
consisted in measuring the watt-hours of energy sup- 
plied by the storage batteries during the run and of 
taking the distance and speeds by tested cyclometers 
and tachometers. The first tests were made upon a 
vehicle intended for the delivery of light goods from a 
large drygoods store in New York city. A curious fact 
brought out in these tests is tliat the power consump- 
tion is not greatly affected by change of pavement, as 
from cobble stones to asphalt. The average of ten 
readings taken during a run of 13 miles in very bad 
weather gives the power consumed on asphalt pave- 
ment as, volts 85'3, amperes 231. In a run of 6 25 
miles over a continually ascending route in which the 
total weight of wagon, passenger, etc., was 4,200 pounds 
the following results were shown : Average speed, 844 
miles per hour; watt-hours per car mile, 21828; watt- 
hours per ton mile, 10395. Running in the opposite 
direction and with the grade the speed was 8 08 miles, 
the watt-hours per car mile 17174, and per ton mile 
81 •08. From these and other tests it is deduced that 
105 watt hours per ton mile is quite within the reach of 
actual practice under service conditions to-day, and 
under ordinary conditions a well designed electric de- 
livery wagon should certainly not consume over 120 
watt-hours per ton per mile. 

On the above basis it is deduced that at a rate for 
power of 5 cents per k. w. hour, the total cost for 42 
miles of one wagon, one driver, and one boy, including 
interest on wagon, interest on stable rent, etc., is 38777 
cents as against 42854 cents for the horse-drawn vehi- 
cle with two horses as mentioned above. Hence the 
cost per pound of delivery is 0017 cent, less than the 
figures for the horse. But in connection with these 
figures it must be remembered that \Ad)ile the horse 
averages 21 miles per day at 7 miles per hour, the auto- 
mobile covers 42 miles at the rate of 9 miles per hour. 
Hence the automobile can do the work of two horses 
in 134 hours less time with a saving of 4075 cents per 
day on each 2,400 pounds of goods delivered. 
■ — ^ < ■ > <» 

THE WAGE OF ORIGINAL BESEABCH. 

At first glance an announcement just issued by the 
United States Civil Service Commission appears to be 
of great interest to those of our young men trained in 
special scientific work, who very naturally look to the 
government as a principal employer of the scientifically 
educated. 

On the recommendation of the Secretary of Agricul- 
ture the last Congress appropriated a lump sum to pay 
for the services of young men who might be appointed 
in the scientific division of the Agricultural Depart- 
ment, to be detailed at experiment stations. The Civil 
Service Commission was called upon to prepare an ex- 
amination. As a result of the commission's labor the 
following has just been issued : 

"The United States Civil Service Commission an- 
nounces that it desires to establish an eligible register 
for the position of scientific aid, Department of Agri- 
culture. The examination will consist of the subjects 
mentioned below, which will be valued as follows : 
College course, with bachelor's degree, 50; post-gradu- 
ate course and special qualifications, 25 ; and thesis or 
other literature, 25. 

" Applicants will be limited to graduates of colleges 
receiving tlie benefits of grants of land or money from 
the United States. 

" Each applicant must file with United States Civil 
Service Commission, Washington, D. C. a properly 
certified statement as to the length of time spent in 
college, the studies pursued, the standing in these 
studies, the special work it is desired to take up, and 
the special qualifications for such work, and, finally, a 
thesis upon such special scientific subject as the appli- 
cant may select, or, in lieu of this, any literature on 
scientific subjects published over his own signature." 

So far, so good ; although it must be plain, to those 
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informed, that the selection of only those coining from 
institutions of learning that have called for or needed 
governmental subsidies will shut out many of the most 
capable young men from such an eligible list, as most 
of our great schools of science do not come within that 
category. However, this is not a matter of major im- 
portance, as the next two provisos in this most remark- 
able enactment completely shut out the very young 
men who, it is to be presumed, the government desires 
to employ in this scientific corps. These provisos 
read : 

"The length of time any scientific aid may serve in the 
department is limited to two years. 

"The salary shall not exceed $40 per month." 

The stupidity of the first of these provisos, perhaps, 
rather exceeds anything of the kind that has yet eman- 
ated from Congress. Why a man who is at all worthy 
of employment as an investigator in economic science 
should at the end of two years — just when he must, by 
all ordinary reasoning, be reaching a fair degree of use- 
fulness in his special work — be set adrift to find a new 
occupation, or, at best, a new employer, only an Ame- 
rican Congressman can explain. 

Even this blunder could be forgiven to men who, as 
a rule, regard such offices as these as only so many 
voters placated, if the utterly indefensible salary of 
" forty dollars a month " did not reduce the whole mat- 
ter to an absurdity. 

After the ordinary common school education, with 
four years of collegiate training and, perhaps, a year 
or two more of special post-graduate study following, 
the young man who finds himself on this eligible list 
enters upon his duties at a wage one-third less than 
that given a street-car conductor and fifty per cent 
less than that paid a laborer or door tender in the de- 
partment in which he will be employed. After much 
patient toil at work, and after four years of arduous 
study, he will find himself dictating the results of 
his researches to a stenographer, receiving a salary 
almost twice as large, although only four or five 
fnonths of training were required to fit her for that 
position. 

When he was last in this country, the late Prof. 
Huxley said in an interview that the thing that most 
impressed him in the scientific world, on this side of 
the Atlantic, was the great benefits that the United 
States had derived and were deriving from the re- 
searches of its scientific men and the very low estimate 
that this country placed upon the labors of those very 
men. He pointed out that many, in fact most, of 
our students in economic science at that time were 
men who as teachers, as lecturers, or as editors or au- 
thors, or in other fields of like exacting nature, were 
literally giving the products of their spare time to 
their fellow men for the love of science. He point- 
ed out that, in a government like ours, it ought to 
be apparent to those who made the laws and held 
the national purse strings that no better invest- 
ment of public funds could possibly be made than 
such as would look toward the encouragement and 
material support of the struggling student in science. 

The life of the late Prof. C. V. Riley, long United 
States Entomologist, is a case in excellent point. Had 
Prof. Riley's salary been twice what it was, had it, in 
fact, been equal to that of a Congressman, and had he 
drawn it for every year of his life, the sum total would 
not nearly have equaled the value of the work he did, 
in the common interest, in the one field of grape 
culture and the introduction and propagation of Ve- 
dalia cardinalis. Yet that was but one of many lines 
of research, the valuable results of which Prof. Riley 
gladly and freely gave his fellow men the benefit of ; 
and, thank good fortune and in spite of Congressional 
stupidity, the Rileys are still a goodly host in our 
scientific ranks. 

A wage of nine dollars a week, with a. two years' 
limit to the period of usefulness, is not the way 
to encourage original research and investigation, the 
benefits of which are to belong to the nation. An in- 
sect-spraying device, based on discoveries given by 
Riley to the agriculturists of this and other lands, is 
now bringing its " inventor'* more per week than Con- 
gress considers the work of an investigator to be 
worth per month. The Biblical adage, "The laborer 
is worthy of his hire," is a true double entendre; he 
does, indeed, soon become worthy of it — and of no 
more ! The man who finds that the government values 
his ultimate mental efforts in the public behalf at the 
per diem wage of a trench digger, it he be not one in 
ten thousand, is apt soon to agree with his employer 
and render him just the amount and sort of service 
paid for by that wage. 



SPAIN SELLS CBTTISEBS. 

At a recent meeting of the Cabinet Council of Spain, 
the Minister of Marine announced the sale of the Span- 
ish cruisers "Patriota" and "Rapido" to the French 
transatlantic line and to a German steamship com 
pany. These vessels were formerly the "Columbia" 
and " Normannia," of the Hamburg-American line. 
They were purchased by Spain at the beginning of the 
late war and were converted into cruisers and renamed. 
They never took any active part in hostilities. 
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ANIMAL TOOL-USEBS, ENGINEERS, AND MECHANICS. 

BY JAMES WEIR, JR., M.D, 

Those who maintain tliat tlie lower animals, the sub- 
human families, in all manifestations of intelligence, 
are governed and directed solely and wholly by in- 
stinct, assert that such creatures never make use of 
tools. Yet, of these observers, even the most careless 
and most casual have, doubtless, time and again wit- 
nessed the use of tools by animals, though they may 
have failed to recognize it as such. 

The spider which seeks out a pebble and anchors her 
web with it in order to hold it taut, or to keep it from 
being blown away by the wind, clearly makes use of a 
tool ; the pebble in this instance is as much a tool as 
an iron anchor fashioned by the hand of man would 
be to human beings under analogous circumstances. 

Prof. E. H. Webber, the famous anatomist and phy- 
siologist, writes as follows : 

"A spider had stretched its web between two posts 
standing opposite each other, and had. fastened it to a 
plant below for a third point. But as the attachment 
below was often broken by the garden work, by pass- 
ers-by, and in other ways, the little animal extricated 
itself from the difficulty by spinning its web round a 
little stone, and fastened this to the lower part of its 
web, swinging freely, and so to draw the web down by 
its weight instead of fastening It in this direction by a 
connecting thread." 

Not long ago I saw a spider use a broken nail as an 
anchor for her web. She had spun her trap in a square 
window in a partition wall. This partition stood be- 
tween the saw room and the kiln or dry room of a plan- 
ing mill, and the timber that was to be dried out was 
passed through the window from the saw room to the 
dry room. Of course, the lower stay rope of her web 
was frequently broken by the rafters, planks, etc., that 
was thrust through the window. The intelligent little 
architect soon evolved a method of suspending her web 
across the window without making use of a lower stay 
rope ; she found a small fragment of a broken nail, 
and, by making use of an ingenious system of pulleys, 
in the elaboration of which she evinced high engineer- 
ing skill, she finally drew the broken nail up to the 
bottom or lower margin of her wheel-shaped web, and 
there lashed it securely. The weight of the little piece 
of iron was sufficient to hold the web taut and to keep 
it stretched across the window. 

Several years ago I saw a water moccasin make use 
of a novel method to secure its dinner. I was fishing in 
Ouachita River, Arkansas. One day, when I saw a 
large moccasin busily engaged in the pursuit of min- 
nows, the current was so swift and strong, however, 
that the snake missed its aim whenever it darted out 
after one of these agile little fishes. Time and again 
it essayed to seize a minnow, only to be swept aside by 
the rapidly flowing water. Finally, it took a half turn 
of its tail about a bowlder, which rested on the bottom 
of the stream, and, when a minnow came within reach, 
it suddenly darted out its head and neck and caught 
tlie unwary little " silver sides." Here, so it seems to 
me, was deliberate ideation for a definite purpose, in 
which a reptile made use of a tool in attaining its ob- 
ject. 

Several years ago I was greatly worried by black 
ants, which had discovered some specimens (bird skins) 
on a table, and which they had attacked and were re- 
moving piecemeal. I made four circles of tar on as 
many squares of brown paper and placed one of these 
squares beneath each leg of the table, so that the legs 
were encircled by the tar. This seemed to stop the 
ravages of the little thieves for several days, but event- 
ually I again found them on the skins busily engaged 
in removing bits of flesh. On examination, I discovered 
that they had brought in grains of sand from the street 
and had constructed a bridge or dike across the tar 
with these miniature blocks of stone. So very wonder- 
ful was this intelligent act that I called in my friend. 
Dr. R. O. Cowling, professor of surgery in the Univer- 
sity of Louisville, to witness it. I removed the circle 
which had been bridged by the ants and substituted a 
fresh square. We then saw the ants bring sand grains 
from the street and construct another bridge. 

Reaumer, in his L'Histoire des Insectes, says that 
Cardinal Fleury told him that he saw ants on one oc- 
casion build a bridge of earth across some bird lime 
which had been spread on a tree ; on another occasion 
the Cardinal saw these intelligent little architects build 
a floating bridge across a vessel of water surrounding 
the bottom of an orange tree tub. They used wood in 
the construction of this bridge, thus showing that they 
were aware of the nature of the material necessary to 
make their bridge a success ; also, that they possessed 
no small engineering skill. Still more wonderful is the 
account of Dr. Ellendorf, who writes that the ants 
which he observed bridged a saucer of water with a 
straw. He had placed the legs of a cupboard in saucers 
of water, thus, for a few days, preventing the ravages 
of the ants. Finally, however, they again gained ac- 
cess to the cupboard and were as bad as ever. On ex- 
amination, he found a straw in one of the saucers which 
lay obliquely across the edge of the vessel and touched 
the leg of the cupboard ; the ants were using the straw 
for a bridge. " I now pushed the straw about an inch 



away from the cupboard leg," writes Dr. Ellendorf, 
"and immediately a terrible confusion arose. In a 
moment the leg immediately over the water was covered 
with hundreds of ants, feeling for the bridge in every 
direction with their antennae, running back again and 
coming in ever larger swarms, as though they had com- 
municated to their comrades within the cupboard the 
fearful misfortune that had taken place. Meanwhile 
the newcomers continued to run along the straw, and 
not finding the leg of the cupboard, the greatest per- 
plexity arose. They hurried round the edge of the 
saucer, and soon found out where the fault lay. Wiih 
united forces they quickly pulled and pushed at the 
straw, until it again came into contact with the leg 
of the cupboard, and the communication was again 
restored." 

In this instance the ants were quick to seize on ma- 
terial ready to hand ; they found in the straw a ready- 
made and most efficacious bridge. They clearly showed 
that they recognized it as such, by replacing it when 
the doctor moved it away from the cupboard leg. 

Many of the lower animals evince great architectural 
and engineering skill in the construction of their domi- 
ciles, nests, etc., but, since this skill is for the most 
part the result of hereditary instincts, it will not be 
discussed in this paper. It so happens, however, that 
every now and then, sub-human creatures show by 
their actions that their engineering feats are the result 
of reason ; that they are elaborated and inaugurated 
to meet the exigencies of immediate and utterly un- 
expected circumstances. Thus, on one occasion, where, 
owing to excessive heat, one of the combs of a hive be- 
came detached and was in great danger of falling, the 
bees at once set to work and built a shoring pillar be- 
tween the endangered comb and the one next to it. 
This pillar kept the comb from falling. The intelli- 
gent little engineers then rebuilt the attachments of 
the comb with wax, thus firmly fixing it to the walls of 
the hive. When they had done this, they took away 
the shoring pillar and used the wax elsewhere. Each 
step in this engineering feat was witnessed by myself, 
and I was forced to acknowledge that man himself 
could not have met the accident more intelligently 
and warded off evil consequences more effectually. 

Bees are firm believers in the adage "Cleanliness is 
next to godliness," consequently keep their hives spot- 
lessly clean. They immediately carry out all filth and 
deposit it without the hive. Sometimes it happens 
that intruders, such as large moths, beetles, etc., in 
their wanderings stray into the domicile of a commu- 
nity of these exclusive little confectioners. At once 
war is declared, and the stranger is stung to death. 
The bees will remove the body if possible (and it is 
wonderful how strong they are and what heavy bodies 
they are able to move ); if the dead stranger is too 
heavy for them, they will bury it beneath masses of 
propolis, a substance that they extract from the poplar 
and certain other trees. I once placed a large Poly- 
phemus moth in a hive. The bees soon discovered the 
intruder, and an alarm was sent out. There was some 
confusion at first, but soon the brave little insects 
could be seen hurrying from all sides, and converging 
toward the invaded portion of the hive. Suddenly, 
the moths was attacked by dozens of bees, and was 
soon stung to death. They tried to drag the dead in- 
sect out of the hive, but, finding it entirely too heavy 
for their strength, they buried it beneath masses of 
propolis. 

Some of the higher animals, such as the monkey and 
the elephant, on occasiohs, make as intelligent use of 
tools as men would under similar or like circumstances. 
A Capuchin monkey, which I owned for several years, 
was given some walnuts. He tried to crack the nuts 
with his teeth, but they proved to be too hard. He 
then ssized a stone which happened to be lying near 
on the pavement, and, holding the nut with one paw, 
he brought the stone down on it with the other, thus 
effectually laying bare the longed-for kernels. 

An Ateles, the property of Mr. Paul Devinney, of 
St. Louis, not only cracks nuts with a hammer, but 
also uses a " picker" in extracting the kernels. L have 
seen him do this time and again, and have often ad- 
mired his skill and dexterity. 

■ Some monkeys are fully aware of the properties of 
the lever and of the advantage of leverage. In 1882 I 
saw a monkey at the Fair Grounds, in St. Louis, Mo., 
which would pry apart the bars of his cage with a 
stick. When I gave him my cane, he would examine 
it carefully, as if mentally testing its strength ; he 
would then place it between the bars at just the right 
spot, and swing back on it with all his might. When 
he had sprung the bars apart, he would squeeze 
through and " go on a prowl." Reugger, the German 
biologist and naturalist, describes a monkey which 
would "employ a stick wherewith to pry up the lid of 
a chest, which was too heavy for the animal to raise 
otherwise." 

In 1889 there was on exhibition in New York a very 
large and intelligent hog-nose monkey. This animal 
was confined by itself, though there was a door be- 
tween its cage and the one next to it. This door could 
be easily opened by the monkey, but a spring governed 
it in such manner that it would close unless held open. 
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The hog-nose was a sociable Individual, and was very 
fond of visiting its neighbors. It could not bear, how- 
ever, having the door closed on it, thus shutting it out 
from its own particular domicile, so it evolved the in- 
genious trick of chocking the door with a pan when- 
ever it went calling! It would open the door, then 
place the pan in such a position that it could not 
swing to ! 

One day I removed the pan, and the monkey's dis- 
may and uneasiness was very plainly manifested until 
I restored it. 

Elephants very frequently make use of tools. Sir 
John Tennant, Romanes, Dampier, and others say 
that these creatures, when passing through the jungle, 
break branches from the trees and use them f 3 fans. 
One day, while observing Jessie, a very intelligent ele- 
phant that was on exhibition at the St. Louis Fair 
Grounds, I noticed that she was greatly worried' and 
annoyed by the attacks of a swarm of large flies. These 
insects had settled on her back where she could not 
reach them with her proboscis or with her tail. She 
seemed to study the situation for a few moments ; then, 
reaching out her trunk, she seized a mop-broom, which 
stood in the corner of her stall, and deliberately brush- 
ed off the greedy little bloodsuckers with it. 

Mr. G. E. Peal states in Nature that he once saw a 
young elephant deliberately fashion a surgical instru- 
ment. He saw the animal in question go to a bamboo 
fence and break ofi one of the pickets ; this picket it 
further fractured with its trunk and one of its fore 
feet until it obtained a sharp fragment some 10 or 12 
inches in length. Then, leaning forward on one of its 
forelegs, it thrust this fragment, which it grasped with 
its trunk, into its "armpit" and vigorously moved it 
to and fro. As a result of this operation, a large ele- 
phant leech was dislodged, which dropped to the 
ground and was at once ground to mincemeat beneath 
the horny toes of the sagacious brute, which grunted 
its intense satisfaction ! 

Jessie, the elephant mentioned above, had some 
knowledge of pneumatics. One day I tossed a peanut 
which fell to the ground some 8 or 10 inches beyond 
the utmost reach of her trunk. She stretched out this 
organ to its fullest extent tjward the peanut, then 
blew through it a sudden, quick, and powerful blast. 
The peanut was hurled against the wall, from whence 
it bounded and then rolled beneath the feet of the in- 
telligent animal, which at once swallowed it. I tried 
this experiment several times, each time with a like 
result. 



TIME OF TRANSATLANTIC PASSAGE AGAIN 
REDUCED. 

The speed of the transatlantic steamship continues 
to advance by steady increments and the time of the 
ocean passage is curtailed hour by hour. That most 
successful ship, the " Kaiser Wilhelm der Grosse," of 
the North German Lloyd Company, has now, for the 
third time, surpassed the record formerly held by the 
" Lucania " for the highest average speed from New 
York to European ports. This mark stood for several 
years at 2201 knots, and was first broken by the 
" Kaiser Wilhelm," which covered the course at an 
average speed of 223 knots, a performance which she 
subsequently eclipsed by achieving an average of 22'56 
knots. 

On her last trip the same vessel ran from Sandy 
Hook Lightship to Cherbourg in 5 days 20 hours and 
55 minutes, the exact length of her course being 3,190 
miles. To do this the " Kaiser Wilhelm " must have 
maintained an average speed, day and night, of 22 65 
knots, or 26 land miles per hour. The most remark- 
able all-day run of this vessel was made in May, 1898, 
when during a westbound trip she covered 580 knots 
in one day at an average speed of 2417 knots an hour. 
The best previous all-day run was that of the "Lu- 
cania," which covered 560 knots at an average speed of 
23-33 knots. 



BROOMS AS GERM BREEDERS. 

Bacteriologists devote themselves to the detection, 
isolation, and destruction of bacteria, and strange to 
say, they do not appear to have given much attention 
to the danger that lurks in the ordinary articles of 
household use. For example, the common house 
broom is both the habitation and breeding place for 
whole colonies of bacteria, and cases of disease have 
been traced to this apparently inoffensive article. At 
KOnigsberg a course in bacteriology is given by a 
physician, in which he maintains that the strictest san- 
itary and hygienic conditions in things pertaining to 
the house should be inculcated, and in this country in 
the Boston Cooking School, and doubtless elsewhere, 
there are many lectures given on bacteriology. The re- 
frigerator is one of the danger spots, for bacteriologists 
tell us that the minutest organisms may thrive even in 
melted ice, and putrefactive bacteria once gaining ac- 
cess to the household refrigerator will breed and con- 
taminate butter, milk, meat, and other food kept 
therein. Cupboards and closets also afiford an excel- 
lent breeding place for the ever-present microbe, and 
housekeepers will do well to look to such articles as 
"refrigerators, brooms, dusters, etc. 
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A SIMPLE MOLD FOB COMPOSITION BOLLEBS. 

The base-filling method of casting printing-press 
rollers is more desirable than the old method of top- 
filling, because it removes, to a large extent, the lia- 
bility of flaws. A simple casting-outfit which employs 
the base-filling method and which is designed to meet 
the requirements of the average printing-establish 
ment has been invented by Eugene Stough, of Sioux 
Falls, S. D. The combination-bases used in this de- 
vice will cast three rollers simultaneously, an evident 
advantage if there be three sizes of presses using 
three sizes of rollers. 
The combination-base at one end is turned to fit 

cas t i n g- tu bes 
classed as "eighth 
medium," and the 
opposite end is 
adapted to fit 
tubes classed as 
" half medium." 
The intermediate 
size is produced 
by means of a 
ring or bushing 
whose inner dia- 
meter permits it 
to fit over the 
crown end of the 
base for the eighth 
medium size of 
tube, and whose 
outer diameter 
corresponds with 
the " quarter uie- 
dium" tube. The 
base of each mold 
is formed with a 
longitudinal 
opening which 
contracts at the 
center. Thisopen- 
ibg receives the 
shank of the roll- 
er-stock, the con- 
traction at the 
center facilitating 
the seating of the 
shank. Extend- 
ing longitudinally through the base of each mold is a 
feed-orifice leading to both crowns and communicating 
with a feed-pipe. The various feed-pipes are con- 
nected with a central supply-tube surrounded by a 
funnel of sufficient capacity to enable all the molds to 
be filled simultaneously, a tapered wooden plug being 
used to close the outlet until the funnel has received 
its supply of composition and to control the feeding of 
the liquid mass. Caps are used to close the tubes 
when the composition has risen to the top. When set, 
the rollers are withdrawn in the usual manner. 




STOUGH'S MOLD FOB COMPOSITION 
BOLLEBS. 
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THE EASTMAN " ELECTBO-CYCLE." 

The Eastman "electro-cycle" is built along the lines 
of the bicycle, indeed, it might be called a "bicycle- 
carriage." In the words of its designer, " The bicycle 
was the principal incentive that has again inspired in- 
vention to solve the problem of self-propelled road 
vehicles, and must be the starting point in the evolu- 
tion of the new automobile that is to come and stay. 
The bicycle, taken as a whole, embodies grace and 
completeness, yielding a 
maximum of speed with 
the expenditure of a mini- 
mum of power, and these 
features are eminently es- 
sential in the automobile." 

The "Electro-cycle," 
shown in our engraving, 
was designed by Mr. H. F, 
Eastman, of Cleveland, 
Ohio. The frame is of steel 
tubing, the side panels of 
sheet steel, muffled and in- 
sulated, so as to be noise- 
less and practically inde- 
structible. The construc- 
tion admits of great rig- 
idity combined with ex- 
treme lightness. The bat- 
tery and motor weigh more 
than three-quarters of the 
total amount. There are 
three speeds forward, and 
one backward. Speed is 
regulated, the carriage re- 
versed, and the coasting 
brake is applied all by 
means of one lever. There 
is also a powerful band 
brake applied by the foot. 
The steering is accomplish- 
ed by handle bars and a 
steering head, as in the 
bicycle. Three wheels ride 



lighter and with greater steadiness than four, and also 
steer out of ruts and over car tracks with greater 
ease. It would appear that there is a considerable 
future for light vehicles of the kind we have described. 
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The Height of South American mountains. 

The results of the hypsometric measurements recently 
made, by Sir William Martin Conway, of the High 
Andes of Bolivia seem to determine definitively that 
Aconcagua, in Argentina, is the loftiest summit of the 
American Cordilleras, and accordingly the culminating 
point of the entire Western Hemisphere, says The 
Nation. Although this was the general assumption of 
geographers, the rival claims of the Nevado de Sorata 
and lUimani, which in the older geographies were 
represented to have altitudes respectively of 25,200 and 
nearly 24,000 feet, and even quite recently to approxi- 
mate these heights, have left the question an open 
one. The present observations reduce these elevations 
to 21,710 feet (for the highest peak of the Sorata or 
Illampu) and 21,015 feet, a result strikingly in accord 
with that obtained by Minchin— 21,470 and 21,224 feet— 
and about equally correspondent with that derived by 
the English geologist Pentland from his revised trian- 
gulation conducted in 1838. which gave 21,286 feet for 
the Sorata and 21,145 feet for lUiuiani. The absolute 
altitude of Aconcagua is, perhaps, still in doubt, but 
the measurements of Fitzgerald and Zurbriggen, made 
during their late successful and unsuccessful attempts 
to attain the summits, would seem to jjive the moun- 
tain a height fully equal to that which had been 
assumed for it by Fitzroy and Darwin, 23,200 feet, and 
about a thousand feet more than was claimed by the 
Spanish engineer Pissis (32,422 feet). The Sorata and 
Illimani now not impossibly also yield second place, as 
a number of summits, both in northern Chile and in 
Bolivia, are close competitors, and have at least the 
advantage of being reputed to be more lofty. 



Trouble ivith Electric Cars In Corea. 

A young American, in the employ of the contractors 
of the Seoul-Chemulpo Electric Railroad, writes inter- 
estingly of the new electric road in Seoul, Corea. The 
road was well built, the cars coming from America and 
motormen were imported from Japan to run them. 
For some reason the fenders and gongs did not arrive, 
and this was the chief cause of the trouble. Those 
who were interested in the railroad insisted that the 
opening of the road should not be postponed, and, ac- 
cordingly, the citizens were out in crowds to see "the 
devil wagon run by a wire." Soon after the car started, 
a child ran across the track, became excited, and was 
run down and killed. A mob soon gathered, which be- 
gan to pelt the car with stones, and all on board fled 
for their 'lives. The car was torn to pieces and then 
burned. The wires were pulled down, but, fortunately, 
a serious accident was averted by turning off the cur- 
rent at the power house. Another car was sent out 
later in the day and met the same fate. A mob started 
for the power house, but was dispersed by the police. 
According to The New York Sun, Oriental advices 
state that twenty ringleaders of the rioters who de- 
stroyed the electric tramway cars at Seoul have been 
executed. The inhabitants of this strange land have 
been speculating for weeks on the cause of the 
drought, and many thought the electric wires cut ofT 
the influence of heaven. This probably accounts in a 
manner for the fanatic outbreak. 



A SIMPLE TOOL FOB CUTTING PIPES. 

In removing pipes or flues from boilers of the locomo- 
tive pattern a short piece is usually cut from the end 
of the flue in order to facilitate the work. A tool 
adapted for this use forms the subj set of the accom- 
panying illustration. 

The tool comprises two hinged arms adapted to lie 
alongside of each other and to enter the pipe, each arm 
being provided with a collar to abut against the end of 
a pipe. The two arms can be adjusted toward and 
from each other by means of a set-screw passing through 
one arm and engaging the other. That portion of the 
one arm which enters the flue is formed with a slot in 
which a sliding block having a cutting-point is mount- 
ed. The block is per- 
forated to receive a 
threaded bolt by 
means of which it 
can be adjusted in 
position. 

In using the device 
the block is adjust- 
ed so that its cut- 
ting point is at the 
desired distance 
from the arm-collars. 
The set-screw pre- 
viously mentioned 
is then turned un- 
til the two hinged 
arms are in contact. 
When the arms have 
been inserted in the 
pipe or flue, the set- 
screw is turned in 
the opposite direc- 
tion until the cutting 
point of the slide 
block is in contact 
with the flue. The 
entire tool is then 
turned by engaging 
the squared end with 
a wrench. As the 
cutting proceeds the 
set-screw is gradual- 
ly turned inward to 
force the sliding- 

block point deeper into the metal until the pipe has 
been severed. 

The inventor of this implement is Mr. John Wm. 
Fletcher, of Tocapilla, Chile. 




FLETCHEB'S 
CUTTING 



TOOL FOB 
PIPES. 




The Tuberculosis Congress, 

One of the American delegates to the recent Tuber- 
culosis Congress at Berlin, who has returned, is prepar- 
ing a report for the Navy Department on the work of 
the Congress. Dr. Boyd considers that the results will 
be very important. The chief question which now 
interests the profession is the preparation of an effective 
serum to combat the disease. The most promising 
work is that of Dr. Behring, one of the most celebrated 
of the European specialists. He is pushing on his 
experiments as rapidly as is consistent with careful 
scientific work. The development of consumption 
sanitariums in Europe has also attracted much interest 
in this country. Preparations are now being made for 
the establishment of a consumption ranch in the high 
and dry region of the Southwest for the benefit of the 

merchant marine, in which 
there is a large percentage 
of consumptives. 



THE EASTMAN ELECTBO-CYCLE 



Russia Purchases Ameri- 
can Jnachlnery. 

Orders to the amount of 
$150,000 have just been 
placed with American 
firms for machinery order- 
ed by the government of 
Russia for the temporary 
machine shops now being 
built at Harbin, Manchu- 
ria, on the Chinese East- 
ern Railway. It includes 
a 42,000 pound lathe, dou- 
ble axle lathes, boring 
mills, steam hammers, 
drills, etc. 

»-•-« 

The Hungarian novelist 
Maurus Jokai is going to 
make an exhibit of his liter- 
ary works at the Paris Ex- 
position. It is said that he 
has written over three hun- 
dred books, and he will dis- 
play his novels in every edi- 
tion and in every transla- 
tion that has been printed. 
It will undoubtedly be an 
interesting exhibit, though 
in rather poor taste. 
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MOVING A 500-TON TBAIN-SBED ABCH. 

An important enlargement and general improvement 
of the great terminal station of the Pennsylvania Rail- 
road, Jersey City, has been under way during the past 
twelve months and is now nearing completion. This 
work, which had been contemplated for some time by 
the company, was hastened by a destructive fire which 
occurred in March, 1898, and destroyed the greater part 
of the waiting room, the restaurant and the dining room, 
together with the communications between the ferries 
and the station. The improvements have been chiefly 
in the direction of the enlargement of the existing ac- 
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DETAILS OF FOOTING OF ABCH AND NEST OF 
BOLLEBS. 

commodations. and one of the most iinportant of these 
was the lengthening of the main train-shed by 125 feet, 
making its total length 777 feet. This lengthening in- 
volved the addition of two entire panels to the roof 
structure, and it was decided that the existing end or 
portal arch should be moved out toward the Hudson 
River a distance of 125 feet, and an entirely new arch 
built in Its place with a new intermediate arch between 
the two. The portal arch is unlike the other arches of 
the roof, in that it is inclosed to form a gable for the 
end of the structure. All of the arches of the shed ex- 
cept the portal arches are provided with a system of 
heavy tie rods which extend beneath the railroad 
tracks and serve to resist the outward thrust of the 
foot of the arches. The portal arch has no such ties at 
the footing, but it is tied together by means of a truss 
which extends from hip to hip at a height of 30 or 40 
feet above the tracks. The space above this truss is 
filled in with paneling of light steel-work which is 
glazed to keep 
out the weather. 
The trussed arch 
which was moved 
consists of two 
distinct trusses 
placed 14 feet 
apart and braced 
together. It is 
256 feet in width 
and 114 feet in 
height, and its 
total weight as 
moved is about 
500 tons. 

The preparato- 
ry work consisted 
in building four 
new piers, two on 
each side of the 
shed, to carry the 
additional arches. 
These piers were 
built out in the 
river, upon piling 
which had been 
driven to a firm 
footing. The pil- 
ing was cut off 
below water level, 
and the masonry 
piers were built 
upon it. To 
form a roadway 
over which to 
move the heavy 
structure, a 
bridge of piling 
and steel plate 
girders was built 
from pier to pier. 
On this was laid 
a floor of heavy 
timbers and two 
lines of ordinary 
steel rail. Upon 
the rails was laid 
a nest of parallel 
steel rollers of the 
kind shown in the 
accompan ying 
small engravings, 
the rollers being 
similar in con- 
straction to tbose 



which are placed beneath the free ends of an ordinary 
railroad or highway bridge. Above the nest of rollers 
were placed two lengths of railroad iron, and upon 
these rested the foot of the steel arch. A heavy sling 
chain was passed around each foot of the arch, and 
powerful blocks and tackle were led from the struc- 
ture to two stationary hoisting engines, one being 
stationed at each end of the arch. 

The first operation was to cut loose the connections 
between the gable arch and the roof of the train-shed. 
It was then moved far enough to leave its own site 
clear for the construction of the new arch, to assist in 
which work the gable arch was utilized. It was then 
drawn forward until it was just beyond the piers for 
the intermediate arch, which was erected in a similar 
manner to the first arch. Finally the portal arch was 
drawn to its permanent position, 125 feet from the 
starting point. 

As the great structure is 114 feet in height and pre- 
sents a large area of wind, it is evident that a base of 
14 feet does not present any large margin of stability 
against overturning by wind pressure. To guard 
against such a mishap, a couple of inclined legs or 
towers composed of heavy timbers were suspended 
from the girder and reached to within a few inches of 
the floor of the station. As it was clear of the ground, 
it offered no resistance to the movement of the arch, 
and at the same time fully precluded the possibility of 
an upset. 

The whole work of the actual moving and construc- 
tion of the new trusses has occupied about four weeks, 
and it has been carried through without any mishap. 
The plans for this work were drawn up by Assistant 
Chief Engineer Lewis H. Barker, who, together with 
the superintendent and contractors, is to be congratu- 
lated for the success with which they were carried 
through. 

Death In Headache Powders. 

The daily papers have of late contained reports of 
death in various cities attributed to self-administration 
of unknown remedies. The other day a woman in 
Pittsburg died twenty minutes after swallowing a 
powder for the relief of headache. This is said to 
have been the fifth death, in that city alone, recently 
set down to the same cause. Such instances teaeh the 
nostrum-loving American people but slowly. The re- 
port of the physicians who have recently made an 
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autopsy in the ease of a lady of Detroit is said to show, 
says The Medical Record, that death was hastened by 
the use of secret headache powders. It would seem 
but right that the ingredients of all nostrums sold in 
the drug store should appear upon the package. This 
would protect in a measure both the druggist and the 
purchaser. When both are ignorant of what is being 
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SECTIONAL VIEW OF FALSE WOBE OVEB WHICH 
ABCH WAS MOVED. 

administered, great damage may often result. Suitly 
some legislation is called for. 

* I « I »■ 

Change In Russian Calendar. 

Consul-General HoUoway sends the following to the 
Department of State from St. Petersburg : The Rus- 
sian government has, after many years' discussion, 
determined to abandon the old-style or Julian-Greek 
calendar, which is twelve days behind the now uni- 
versal system of the Gregorian cycle, and which has 
been a source of annoyance to Russians doing business 

with other coun- 
tries, who were 
compelled to use 
both dates, as well 
as to foreigners 
trading with Rus- 
sia. T h e St. 
Petersburg Astro- 
nomical Society 
has taken the 
matter in hand, 
and with the co- 
operation of the 
ministers will ap- 
point a commis- 
sion, to be com- 
posed of sixteen 
persons, nine of 
whom are to be 
members of t h e 
Astronomical So- 
ciety, who will ar- 
range all the de- 
tails. It is expect- 
ed the new-style 
calendar will go 
into effect in 1901. 




MOVING THE 600-TON GABLE ABCH OF THE PENNSYLVANIA DEPOT, JEBSEY CITY. 



A $25,000 foun- 
tain is to be erect- 
ed in San Fran- 
cisco to comme- 
m orate Peter 
Donahue, the first 
foundryman, ship 
and ra 11 road 
builder on the 
Pacific coast. 
There will be five 
bronze figures, 
each 8 feet high, 
and a punching 
machine 2 1 feet 
high, the whole 
group being em- 
blematic o f the 
early days of Cali- 
fornia mechanical 
industry. It re- 
mains to be seen 
whether or not the 
punching ma- 
chine will be a dis- 
cordant note in 
the group. 
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The "Kissing Bug" Scare. 

BY DR. EUGENE MURRAY-AARON. 

The North AtUwitic seaboard has recently had a visi- 
tation of insect poisoning, reaching from Richmond, 
Virginia, to Augusta, Maine, which has been treated 
to the usual newspaper exploitation and sensation mon- 
gering and lias been dignified by the daily press with 
the sobriquet of "The Kissing Bug' Plague." In the 
parlance of yellow journalism, the " kissing bug," which 
they would lead their readers to believe is an entirely 
new creature, presumably discovered by some enter- 
prising reporter, is none other than the well known 
Melanolestes picipes, of the sub-family Piratina. Per- 
haps an occasional reader of these sensational accounts 
of serious illness and even of death from the "bite" of 
this insect has stopped to wonder how it has come that 
this species, witVi its death-dealing powers, has sud- 
denly sprung into notoriety. If the mere puncture 
from its powerful proboscis is capable of such results, 
and the fondness for puncturing the human lips, from 
which it derives its newspaper name, is one of its prin- 
cipal characteristics, how does it come that, although 
known to science for nearly a century, its terrors have 
been left for this last year of the nineteenth century to 
disclose ? 

The "kissing bug" is no commoner this year than 
usual; of the genus Melanolestes, the two not uncom- 
mon species, M. picipes, with black, piceous legs, and 
M. abdominalis, with the sides and sometimes the 
whole upper surface of the abdomen red, are to be ob- 
served by the entomologist around electric lights in 
our parks, or in decayed matter, or under stones in our 
woods, with about the same frequency as always be- 
fore. "They are active, blood-thirsty insects, and 
inflict a severe wound upon the hand of the incautious 
collector,"* has been said of them ; although to de- 
scribe them as "blood-thirsty" gives a false idea of a 
creature which, probably, never uses lits proboscLs on 
maiiforany purpose other than self-defense. There is 
no proof whatever that they are blood-thirsty, in the 
sense that that term may be applied to the mosquito. 
I have handled scores of both species, and have been 
bitten but once ; and then only because I carelessly 
pinched picipes too tightly between thumb and finger, 
in lifting it from the ground to my killing jar. The 
wound made in my thumb was excessively painful, be- 
cause my powerful little antagonist had no difficulty in 
piercing to the bone ; but there was no more poison 
about it than about the puncture of a clean knife blade. 
For Melanolestes is not possessed of any virus or poison- 
secreting apparatus whatever ; the occasional poison- 
ous effects observed as following a wound from its 
proboscis are entirely due to the food or the environ- 
ment it is lately from. 

Its present reputation depends on the fact that an 
attache of our Agricultural Department in Washing- 
ton, and a gentleman in Wilmington, Delaware, both 
captured specimens of M. picipes in the very act of 
biting, and, in one of these cases, a slight degree of 
poisoning followed. The specimens captured were 
identified by U. S. Entomologist L. O. Howard and — 
the newspapers did the rest ! 

Since this took place in early June, the leading pa- 
pers have reported about forty cases, so far as I have 
been able to find by recourse to a careful clipping ser- 
vice. In only three of these cases has Melanolestes 
been an undoubted offender; and in every one of these 
the pain of [the puncture and a slight amount of poi- 
soningl in two cases is all there was ofj it. In five cases 
mosquitoes seem to have been suspected, and in four 
" an ordinary fly " was claimed to be at the bottom of 
the trouble. It is worth remarking, in passing, as a 
sample of newspaper disregard for anything approach- 
ing accuracy, that in several cases where the text re- 
fers only to a fly or a mosquito, the editorial headlines, 
or "scare heads," as they are technically called with 
unconscious humor, allude to the work of the " kissing 
bug," the "dread Melanolestes," etc., although there 
is no warrant whatever for such a charge. 

Ttiere are certain facts mentioned in many other of 
the news items that clearly indicate to the pathologist 
the work of " a common fly." It is well known, of 
course, to all students of insects, that our common 
house fly, Musca domestica, is incapable of puncturing 
the human skin, and that its proboscis, a flabby, weak 
structure, is only adapted to sucking up juices, the 
human perspiration being, unfortunately for our coin- 
U'Tt, a choice tidbit in the muscine menu. 

There is, however, a second cousin of Musca, who is 
very differently armed, and whose well developed pro- 
boscis is both a sharp and quickly wielded lance and 
a powerful pumping tube, whereby blood is drawn 
up. Th s species, tlie "stable fly," Stomoxys calci- 
riaiis, while remarkably like the house fly, at 
first sight, may be distinguished from it by the 
manner of holding the wings rather more spread 
apart, when at rest, and by the more slender, straight 
and rigid proboscis. On close examination, also, the 
color pattern of the thorax will be seen to be quite 
different from any species of Musca. Stomoxys is a 
famous tornienter of cattle, well knowing the thinner 



points where their hides may be pierced, and it has 
for them, what it retains when attacking man, a fond- 
ness for easily reached surfaces of the mucous mem- 
brane. The inner curve of the lips being the most ac- 
cessible point of that sort, it is well entitled by its 
fondness for biting in that locality to the name of the 
kissing fly. The larvae of Stomoxys live in fresh horse 
manure, and the adult insect spends much of its time, 
according to its sex, in either sipping the moisture 
from that substance or in laying eggs therein. It thus 
comes that its habits hardly fit it for human and es- 
pecially not for auscultory companionship. Fortu- 
nately, Stomoxys is not a very common visitant to our 
homes, although it is a species that is excessively com- 
mon and multiplies by thousands. It prefers stables 
and cow yards, and only before heavy storms and late 
in the fall, when seeking shelter from cold nights, is it 
usually to be observed in dwellings. There isa gi-eat di- 
versity of opinion among those who have rather hastily 
studied its habits, as to the danger of its bite, as there 
is of that of its near relative, Glossina morsitans, the 
celebrated and dreaded " Tsetze " fly of Africa, which is 
charged with frequently killing cattle. This difference 
of opinion is doubtless due to the fact that here, again, 
we have to do with a creature devoid of any poison of 
its own, but dependent on outside agencies for the 
troubles it occasionally causes. Hence it comes that 
one specimen, fresh from some germ-laden repast, car- 
ries disease, perhaps death, within its proboscis, while 
another, innocent of such infection, causes nothing 
worse than a temporarily painful puncture of the flesh. 
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Some Features of tlie Paris Exposition of 1900. 

Capt. A. H. Mattox, of the Bureau of Publicity to 
the United States Commission, Paris Exposition, speak- 
ing recently of the International Congresses to be held 
in Paris in 1900, said : 

From June to September of the Paris Exposition 
of 1900 a series of International Congresses is to be 
held under the patronage of the French government. 
For their sessions a special Palais des Congress is being 
erected. It will contain one great hall for the public 
sessions and more frequented congresses. The founda- 
tions of this palace are being laid on the Quai de la 
Conference. The building will be erected two-thirds 
on land and one-third on water. The design is now 
well advanced, special care being taken with the vast 
gallery, over one hundred yards long and over twelve 
yards wide, on the Seine. The ceiling of this gallery 
will be in stained glass. All the chambers in which 
the congresses are held lead into the gallery. Members 
will thus be able to meet one another at all times ; and 
in the evening distinguished visitors to Paris will be in- 
vited to witness from this immense hall the illumina- 
tions and fairy-like night scenes on the river Seine. 

The twenty-three sections of the Congress of Medi- 
cine, with 7,000 members, will have accommodations in 
the city of Paris. 

The French organizers of the different congresses are 
taking the greatest pains to add to the interest of the 
sessions. The membership card of the Charities 
Congress will admit to visits of the principal public 
and private charitable institutions of Paris, and the 
Congress of Medicine secures like advantages to its 
members. Personally, and in this case scientifically, 
conducted excursions of great interest and variety 
will be made by the Geologists' Congress. On the 
whole, the International Congresses are a special 
work of the Exposition ; and every effort is being 
made to bring together in Paris for the occasion the 
leading representatives from every country of the con- 
temporary movement in sciences, arts and letters, in 
education and philanthropy, and in commerce and in- 
dustry. 

The Paris Society of Musical Composers has organiz- 
ed a competition this year, for French musicians only, 
the subject being the composition for a full orchestra 
of an overture to be. performed at the Exposition of 
1900. 

More varied and recreative, perhaps, will be the vari- 
ous elements provided in the Palace of Instruction and 
Education. Printing machines at work will relate the 
history of books and newspapers. The Mint will ex- 
hibit coining presses, and will coin in view of the pub- 
lic a souvenir medal of 1900, which visitors will be able 
to take away with them. 

The Decorative Art Exhibits will be a great feature 
of the Paris Exposition. The exhibits of decorative 
art and all that pertains to furniture and domestic 
comfort will be displayed in the immense palace which 
is now being erected on the Esplanade des Invalides. 

In the Palace of Chemical Products there will be a 
colossal paper manufactory, and in the Palace of 
Thread, Yards, and Clothing a collective exhibit of 
modern fashions, in which will be included a wedding 
procession, a Parisian soiree, and a fashionable lunch- 
eon. In the same group an exhibition of old French 
costumes will be displayed, in which will be shown a 
collection of ancient silks from Lyons which promises 
to be one of the art curiosities of 1900. 

In the Palace of Civil Engineering, automobiles and 
cycles will occupy a surface of more that 77.000 square 
feet. Aerostatics will also be represented in this build- 



ing. In the centennial museum of the transportation 
group, there will be a highly interesting display of all 
transportation methods employed during the past cen- 
tury. 

French Agriculture will occupy the wing of the old 
Machinery Palace. In the four corners of the agri- 
cultural exhibition will be installed : a model flour 
mill, a model brewery, a model sugar reflnery, and a 
model preparation room for Champagne wine. In the 
center of the square thus formed the centennial agri- 
cultural museum, including types of old French farms, 
will be located. Near the monumental staircase, ad- 
joining the new Festival Hall, there will be a model 
dairy, a cider factory, and a distillery. 



Automobile News. 

Buffalo, N. Y., is now trying an automobile wagon 
for the collection of mail. The mail from forty boxes, 
covering a territory of six miles in length, was collected 
in less than half the time necessary to cover the same 
route with a horse and wagon. The experiment will 
be continued, and if it continues to work satisfactorily 
it is believed that a number of automobiles will be 
placed in regular commission in connection with the 
postal service in that and other cities. 

By a series of drastic bylaws adopted at a town meet- 
ing on June 30, the automobile has been virtually pro- 
hibited from Bar Harbor. It is unfortunate that towns 
and cities should feel disposed to pass regulations of 
this nature before the new vehicles have done any dam- 
age or are even in use. 

The automobile is gaining some victories even in 
large cities. In New York city they are allowed in all 
parks with the exception of Central Park ; thus owners 
of these vehicles can now drive through the beautiful 
parks of Bronx and Prospect Park. The President of 
the commission has signifled his willingness to ride 
through Central Park in an automobile and determine 
whether or not the vehicle would scare the horses. In 
both London and Paris there is no restriction, and 
automobiles circulate freely everywhere. 

The question of a name for the automobile vehicles 
is still agitating many worthy persons who wish to air 
their latinity, and the result has been a collection of 
weird and impossible names which are amusing to say 
th^ least. Among them are "Carleck," "Careleck,' 
"Electro-mobile," "Auto-carriage," "Autocab," "Auto- 
vic," "Autolau," "Autobus," "Autocam," "Autogen," 
"Propeller," "Locomotive," "Cabine," " Victorine." 
" Electric Landauines," " Ipsomotor," " Sineque," 
" Self-motor," "Mobiles," "Auto," "Autogo," " Molec- 
tros," " Molecs," "Autopher." The name last mentioned 
is really a very pretty derivation, being obtained from 
St. Christopher, the good saint's name being used in 
part. Among other particularly atrocious names are 
"Kinetic," "Autokinet," and "Autokin." It is to be 
hoped that if a short and really satisfactory name is 
devised, it will not be ugly, and will be, in a measure, 
descriptive. 



The Peary Relief Expedition. 

Prof. William Libbey, of Princeton University, has 
been appointed chief of the Peary Relief Expedition, 
to be sent out by the Peary Club, of New York, for the 
relief of Lieut. Peary in the Arctic regions. The steam 
bark "Diana" will be used for the trip and is now 
being fltted out at North Sydney, Cape Breton Island. 
The party will be made up of Prof. W. F. McClure, 
head of the Department of Biology ; Arnold E. Ort- 
man, Ph.D., Curator of Invertebrate Palaeontology ; 
and Charles F. Silvester, Preparator in Anatomy. 
With Prof. Libbey there are two representatives of 
the United States Coast Survey. The start will be 
made about July 17. The first object of the expedi- 
tion is, of course, to take provisions and other supplies 
to Lieut. Peary. After the stores have been unloaded 
from the "Diana," the return trip will be turned into 
a tour for scientific explorations. Chiefly deep sea 
investigations will be carried on, and specially pre- 
pared dredging apparatus have been prepared. It is 
expected that the party will return about October 1. 



* < • » » 



The Transcontinental Automobile Trip, 

Mr. and Mrs. John D. Davis started on their auto- 
mobile trip across the continent on July 13. The start 
was made from the Herald Square, New York, and the 
first stop was at Tarrytown, where the occupants 
passed the night before proceeding on their journey. 
The carriage was escorted through the city by a num- 
ber of automobile vehicles, and attracted much atten- 
tion. 



Work at the Watertown Arsenal. 

Orders which have been received at the Watertown 
Arsenal will insure work for the entire fiscal year. The 
orders include twenty-one 6-inch gun carriages, twenty- 
three 7-inch siege mortar carriages, one 12-inch bar- 
bette carriage, two 10-inch barbette carriages, one 
8-incli barbette cai-riage, three 8-inch disappearing car- 
riages, besides a large amount of shot and shell of 
various calibers. 
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Correspondence. 



Electrical Destruction of Crass. 

To the Editor of the Scientific American : 

Your letter of June 12, inclosing a request from Mr. 
Wm. E. W. Yerby, Greensboro, Alabama, for infor- 
mation as to the feasibility of killing nut grass by 
electricity, has been received and referred to the 
Division of Botany. 

Nut grass could doubtless be killed by a strong cur- 
rent of electricity, but it is very doubtful whether this 
could be economically applied in fields away from 
established electric light or trolley lines. 

In 1895, Mr. Charles G. Armstrong, of Chicago, con- 
ducted some experiments in weed killing by electricity 
on the Yazoo Division of the Illinois Central Railroad. 
The results of the experiments were said to be success- 
ful, but I have been unable to learn that this method 
has been adopted elsewhere or continued there. The 
apparatus used for killing the weeds along the rail- 
road track consisted of an alternating generator pro- 
ducing a current of 2,000 volts pressure, a transformer 
by means of which the current was stepped up to from 
6,000 to 24,000 volts, and two brushes for applying the 
current to the weeds as the car passed slowly along the 
track. 

An experiment on a small scale was also tried by Mr. 
Armstrong in killing weeds along a wagon road. The 
transformer and brush were placed in a hand cart, 
and the current was taken from a street car trolley 
wire. This was said to prove fairly successful, but I 
have no record of the kind of weeds killed or the con- 
dition of moisture in the soil at the time. In a trial 
of this method of weed-killing at the Michigan Agri- 
cultural College, it was found that while the tops 
of perennial weeds, such as Canada thistle, were killed, 
the roots in moist earth were uninjured. I have no 
record of the strength of current used in this instance. 

It has been suggested that for field purposes an elec- 
tric current could be conveyed by a cheap trolley wire 
on temporary supports from a regular trolley line or 
from a dynamo driven by a thrashing engine. The 
dynamo could be attached to a self-propelling engine 
drawing the transformer and brush, but the expense 
of working the rather dangerous and complicated ap- 
paratus would doubtless exceed the cost of eradicating 
the weeds by means of thorough cultivation, which 
would at the same time greatly Improve the condition 
of the soil. Moreover, nut grass is propagated by 
underground tubers, some of which are borne at the 
ends of long, slender rootstocks several inches below 
the surface of the ground, and are surrounded by moist 
soil except during severe droughts. It would require 
a very strong current of electricity to kill these tubers, 
as the strength of the current would be dissipated as 
soon as it reached moist earth. 

Nut grass may be eradicated in three years by any 
method which will completely prevent the develop- 
ment of any green shoots above the surface of the 
ground. Wide-tooth cultivators and hoes are among 
the best tools to accomplish this. Pigs that will root 
well are also used to advantage, and hens, geese or 
ducks confined over small patches of nut grass have 
been found effective in its extermination. 

Lyster H. Dewey, Assistant Botanist. 

United States Department of Agriculture. 

moving Pictures of Oroiving Plants, 

The Agricultural Department is now making some 
interesting experiments, in which the moving-picture 
camera has been utilized. In one of their greenhouses 
the Division of Vegetable Pathology has an instrument 
of this kind in operation. It photographs the growth 
of a small oak tree. The machine works automatically, 
taking one picture per hour. At night the exposure is 
made by electric light. The camera has been running 
for two weeks, and in about two weeks the experiments 
will be discontinued. When the series of pictures is 
completed, it will be possible to reproduce upon the 
screen the growth of a plant from the time the first 
shoot appears above the ground until the tree is in 
full leaf and a foot or more high. Of course, this 
experiment has no very great scientific value, but it 
will be an important test of the capacity of the ma- 
chine, which it is intended to use in watching the pro- 
gress of plant diseases, blight, parasites, etc. If it is 
found that the experiments are successful, the agricul- 
tural colleges and experiment stations can receive posi- 
tives which can be thrown upon the screen which will 
convey many important lessons. 



The Expiration of tiie Eads Jetty Contract. 

The Eads jetty contract, which was entered into by 
the United States witii Capt. James B. Eads, in 1874, 
to keep a channel of at least 26 feet at the mouth of 
the Mississippi River, expired July 8. The Eads estate 
will be compelled, however, to keep the channel open 
for 535 days, in order to make good the number of days 
in which the water of the channel was under 26 feet. 
On the day of the expiration of the contract a ship 
drawing 26 feet 10 inches went through the jetties 
without touching bottom. 



iniscellaneous Notes and Receipts. 

To ascertain whether lumber is dry and sound, hold 
the ear to one end of the beam and have some one 
knock on the other end with a key. If the wood is all 
right, the knock can be heard distinctly, even if the 
beam is thirty yards long. — Maler Zeitung. 

To Remove Rust Spots from White Iiinen. — Mix in a 

glass potassium oxalate, 5 grammes; lemon juice, 5 
grammes ; and salt, 5 grammes, with soft water, 80 
grammes. Of the liquid obtained, put a little on the 
spots, then hold them to a tin vessel filled with hot 
water and heated thereby. The respective places are 
afterward washed with soap water. — Praktischer 
Wegweiser. 

Production of Belt Grease. — For the preparation of a 
semi-liquid belt grease, the Seifensieder Zeitung gives 
the following formula : Melt 6 kilogrammes of pinoline, 
25 of fish oil, 5 of resin, 25 of wool fat, and add 1 kilo- 
gramme of gum solution and, with stirring, 1 kilo- 
gramme of tallow. Pour the mass into suitable vessels 
and continue stirring until cool. 

Belt grease in sticks is produced as follows: Add to 
the above composition 10 kilogrammes of resin and 7 of 
ceresine. The tin shells used for shaping, which are 
provided with a stopper on one side, are placed in a 
vat filled with water, and the mass is filled into these 
moulds. After cooling, the stopper is taken out and 
the stick is pressed out of the tube. The sticks are 
next wrapped in tinfoil and packed in cardboard with 
label. 

Hard Solder for Brass. — The Physico-Technical Im- 
perial Institute (Physisch-technischer Reichs-Anstalt) 
has conducted tests with hard solders for brass, obtain- 
ing the following results : 

The hard solders are known to consist mainly of cop- 
per, zinc, and lead or tin, sometimes with admixtures 
of cadmium or bismuth. Fifty-three hard solder alloys 
were tested, and it was found that the drawbacks 
which so many hard solders possess are due chiefly to 
the disparity between the brass of commerce and that 
of the small brass foundries, aside from the unequal 
and unsuitable composition of the solder material. 

Hard solder of brass and zinc must only be prepared 
from the metal proper which is to be soldered. 

The sharp line of the utility of the hard solder for 
brass lies in the mixture : copper, 46 parts, and zinc, 
54 parts. Such a solder, however, though sufficiently 
malleable on the whole, is too hardly fusible for gen- 
eral use. By the addition of 3 per cent of tin, it is true, 
the fusing point is lowered, but the malleability is 
practically suspended, thus making the durability of 
the soldering doubtful. Admixtures of slight quanti- 
ties of readily fusible metals have only little influence 
upon the lowering of the point of fusion ; but as soon 
as they are added in such amounts that the fusing 
point goes down considerably, the malleability is ar- 
rested in every case. 

Cadmium is entirely unsuitable for the production of 
readily fusible hard solders, since it causes them to 
oxidize strongly in the fire and consequently to fuse 
very sluggishly. 

As regards malleability, ready fusion, and good be- 
havior during the melting, only one hard solder re- 
mained of the fifty-three tested ; same contains, besides 
copper, only zinc and silver. In conformity therewith 
the Imperial Institute has determined on the following 
composition as being practical : 

a. Of good fusion : Copper, 48 parts ; zinc. 48 parts ; 
silver, 4 parts. 

6. Of ready fusion : Copper, 43 parts ; zinc, 48 parts ; 
silver, 9 parts. 

c. Of quick fusion : Copper, 88 parts ; zinc, 50 parts ; 
silver, 12 parts. 

The property of being thinly liquid, of these solders, 
as well as their malleability, is not attained by any 
other solder ; the latter property even excels that of 
the best copper-zinc solder twice over. They do not 
turn black in pickling, like all readily fusible hard sol- 
ders containing tin and zinc, but are characterized by 
a pleasant, gold-like color, so that goldsmiths and jew- 
elry manufacturers may also use them with advantage. 

According to the Imperial Institute, the Ulm Brass 
Works are now manufacturing hard solders which are 
sold in the market as silver hard solders 1, 2, and 3. 
In order not to have the points of fusion lie too closely 
together, the said firm has given its silver solders the 
following composition : 

1. Copper, 50 parts ; zinc, 46 parts ; silver, 4 parts ; of 
good fusibility. 

2. Copper, 43 parts ; zinc, 48 parts ; silver, 9 parts ; of 
ready fusibility. 

8. Copper, 46 parts ; zinc, 52 parts ; silver, 12 parts ; of 
quick fusibility. 

For general use in workshops, but especially for 
wholesale manufacturing, solder No. 2 is the most com- 
mendable. No. 1 is suitable for first soldering, while 
No. 3 is destined for third soldering, and is to replace 
all quickly fusible hard solders containing tin and 
much zinc. The slight increase in cost caused by the 
utilization of silver is amply counterbalanced by secure 
working and time gained. — Journal der Goldschmiede- 
kunst. 
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Science Notes. 

Oxford University has conferred the degree of D. C. 
L. on Prof. Simon Newcomb. 

Charles Darwin's statue, the gift of Prof. Poulton, 
has been put in the Oxford University Museum next to 
the statue of Sir Isaac Newton. 

The Clyde shipbuilding returns for the year just 
ended show that 125 vessels were launched, represent- 
ing an aggregate tonnage of 234,877. 

Lord Salisbury is an ardent chemist, and has an- 
nounced that he has discovered an important chemical 
process at his laboratory at Hatfield House, and that 
he will communicate the same to the world at a forth- 
coming meeting of one of the learned societies. 

On the Fourth of July 1,500 pounds of red and blue 
fire were burned on the summit of Pike's Peak at an 
altitude of 14,143 feet. The affair was really a State 
one, and trainloads of people were brought to witness 
the event. The illumination was plainly seen at Den- 
ver, 75 miles to the north, and at Pueblo, 45 miles to the 
south. 

The Board of Health in New York was recently sur- 
prised to learn that a restaurant was being conducted 
in Washington Cemetery, which lies between Graves- 
end and Coney Island. The Board of Health consid- 
ered it rather extraordinary that there should be a 
restaurant in the cemetery and strange that people 
should go there to eat. The place has been inspected 
and condemned. 

Iced chloroform, according to The Medical Times, 
has been used as an anesthetic in Prof. Shorburg's 
clinic in the Julius Hospital at Wiirzburg, Bavaria, in 
over 14,000 cases without a single unpleasant result. 
The advantages claimed for this preparation of chlo- 
roform are the quickness of its action, its comparative 
freedom from danger and the absence of the nausea and 
depression so common with other anesthetics. 

Raphael's Sistine Madonna, which is one of the most 
beautiful paintings in the world, has been recently at- 
tacked by a young German critic named Jelinck, who 
attempts to prove that Raphael never painted the pic- 
ture at all, and that it has been extensively restored. 
The latter is undoubtedly true, but the painting itself is 
an arch-authenic work of the Urbinate master. It is 
believed by critics that the painting was really in- 
tended for a processional banner. This view is based 
on the texture of the canvas. 

A favorable account is given in The Scottish Geo- 
graphical Magazine of the economic condition of Ger- 
man East Africa. The trade is steadily on the increase, 
which is largely in consequence of the fact that the 
government has constructed nearly 800 miles of rail- 
road for wheel carriages. The principal products are 
tobacco, sugar and coffee. The exports for the year 
1897-98 were nearly three times as great as those of the 
previous year, notwithstanding the fact that the coffee 
plant suffered great injury from drought and locusts. 

At the present time it is hard to say what will or will 
not be built as an attraction at the Paris Exposition. 
Novelties of all kinds have been suggested, but most 
of them have not been approved of by the authorities 
or they have been abandoned owing to financial rea- 
sons. The latest project is a representation of Pompeii 
as it appeared before its destruction A. D. 79. Archseo- 
logists and artists have warmly approved of the at- 
tempt, and the Italian Minister of Fine Arts has pro- 
mised to give all possible aid in insuring accuracy. 
The time is now very short in which to produce any 
satisfactory work. 

Howard J. Rogers, Director of Education and Social 
Economy to the United States Commission, Paris Ex- 
position, speaking of the educational exhibit of the 
United States, said : " It is impossible to estimate how 
many sections of the country will be represented in the 
educational exhibit, but he thinks there will be from 
sixty to seventy-five. The cities which have made 
adequate appropriations, and which will be repre- 
sented completely in all departments from the kinder- 
garten to the high school, are Boston, New York, 
Newark, Albany, Chicago, St. Paul, Omaha, and 
Denver. Many other cities are preparing work in 
special ways, or to illustrate special features. The 
educational exhibit will be distinctly national in form, 
although all material contributed by any city or State 
will be properly credited to that locality. The effect is 
to show, irrespective of State lines, the best and most 
advanced work which is being done in every grade of 
public school work, and in college and university de- 
partments in the United States. To accomplish thi.s 
the exhibit will be arranged by grades, so that in ex- 
amining one can find in one section all the primary 
work of each country, in another all the grammar 
school work, and so on. In the department of higher 
education the same scheme will be followed, and in- 
stead of a certain definite amount being assigned to 
the greater universities, the space is divided in nine 
departments, viz., law, medicine, theology, pure 
science, philosophy, language and literature, fine arts. 
All of the great universities of the country are prepar- 
ing exhibits in two or more of these departments as 
they choose." 
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NIAGARA FALLS FOWEB PLANT. 

The two preceding articles on Niagara as an indus- 
trial center, published in our issues of May 27 and 
June 17, dealt respectively with the general topographi- 
cal and physical features of the Falls, and the many 
remarkable bridges which span the Niagara gorge. We 
now take up the subject of the industrial development 
of the water power. In its present stage this great 
work has been almost exclusively carried out by two 
companies, whose methods of utilizing the great hy- 
draulic head presented by the Falls are so dififerent, 
and include such elaborate and highly interesting 
plant, as to defy any adequate illustration or de- 
scription in a single chapter. The present article will 
be devoted to the larger of the two plants, which is 
known as the Niagara FallsPower Plant and is situated 
on the American side at a distance of about a mile 
above the Falls. 

The total fall available for power purposes between 
the river above the upper rapids and below thefallsis 
216 feet. This has been utilized on twodiflferent plans. 
The Niagara Palls Power Company has placed its 
turbines at the bottom of a huge wheel pit, 180 feet in 
depth, and excavated a great tunnel 7,000 feet in length, 
which acts as a tailrace to carry the water from the bot- 
tom of the pit to an outlet below the Falls. The 
available head in this case is 136 feet, measured from 
the surface of the company's feeder canal to the cen- 
ter of the turbines. The other company, known as the 
Niagara Falls Hydraulic Power and , Manufacturing 
Company, conducts the water througli the town of 
Niagara by an open 
canal, to a basin at 
the edge of the gorge 
below the falls, from 
which it is carried by 
large penstocks down 
to the turbines which 
are located in a power 
house at the base of 
the cliflf, and a few 
feet above the level 
of the lower river. 
The available head 
in this case is over 
200 feet. 

The water is led 
from the upper river 
to the power house 
of the Niagara Falls 
Power Company by 
a short canal which 
is 12 feet deep and is 
of sufficient capacity 
to supply water for 
the development of 
100,000 horse power. 
The scheme as com- 
pleted calls for a 
power house extend- 
ing along each side 
of the canal, each 
containing generat- 
ors capable of a total 
output of 50,000 
horse power. At pre- 
sent only one power 
house has been built, 
as shown in our front 
page engraving, with 
designed capacity of 
50,000 horse power, of 
which 40,000 horse 
power is already in- 
stalled. Below the floor 
of the house has been 
excavated a great rect- 
angular wheelpit 20 
feet in width, 330 feet 
in length and 178 feet 
deep. Leading from the 
canal to the bottom of 
the pit are eight steel 
penstocks, each nearly 
8 feet in diameter, 
which deliver water 
under a 136-foot head 
to eight 5,000 horse 
power turbines, which 
were designed by 
Messrs. Faesch & Pic- 
yard of Greneva, Switzer- 
iind, and built by the 
I. P. Morris Company, 
of Philadelphia. These 
designs were chosen by 
the company from a 
number of competitive 
plans sent in by the 
most prominent hy- 
draulic engineers of the 
world. Each wheel is 
made up of two Four- 



neyron vertical turbines, one inverted above the 
other, with a view to getting rid of excessive weight 
upon the bearings. Weight is neutralized by admit- 
ting the water from the penstock through the disk 
of the upper guide wheels, so that it may exert a 
vertical thrust upon the disk of the upper turbine 




-Automatic Attachment for Securing Even Wear 
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5. — Diagram of Wiring of Main Generators and Static and Rotary Transformers. 




-Generators for Exciting Fields of Main 5,000 Horse Power Generators. 
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wheel. When running at 250 revolutions per minute, 
each turbine develops 5,000 horse power. As will be 
seen from the front page engraving, the wheel-pit ex- 
tends beneath the floor of the power house for its full 
length. From each turbine there rises a vertical shaft, 
which for the greater part of its length consists of a 
steel tube 38 inches in diameter with a shell ^ inch in 
thickness. The upper portion of the shaft is of solid 
steel and is 11 inches in diameter, and at the top of 
this is carried the massive revolving field of a 5,000 
horse power generator. The turbines are built upon a 
bottom platform of massive steel girders placed at a 
depth of 146 feet below the surface of the canal water ; 
and three sets of girders which span the wheel-pit at 
regular intervals serve to carry steadying bearings for 
the vertical shaft. 

The great generators, of which there are eight, are 
placed vertically over the turbines, and rest partly 
upon the floor of the power house. The armature is 
stationary and is carried upon a massive conical cast- 
ing, which is bolted to the arched roof of the wheel-pit, 
the top of which is level with the power house floor. 
The rotating field-ring is attached to the main shaft 
by means of an umbrella-shaped disk, and rotates in a 
horizontal plane around the armature. The field-ring is 
a solid ring of nickel steel, 11 feet 7}4 inches in outside 
diameter. It carries on its interior face 12 field poles, 
each with its winding weighing 2,800 pounds. The 
weight of each generator is 85 tons, the revolving field 
alone weighing about 40 tons. 
Two systems are in use for governing the turbines. 

The first three are 
controlled by Faesch 
& Piccard hydraulic 
governors which act 
directly through a 
walking-beam upon 
the gates. The other 
five turbines are con- 
trolled by electrical 
governors, which are 
so arranged that 
when the voltage 
falls, a magnetically- 
operated clutch 
closes and serves to 
raise the gate. The 
pole-pieces of the 
field are supplied 
with 220-volt current 
supplied by the two 
generators shown in 
the foreground of 
Fig. 6. The current 
is led to the rotating 
field by way of col- 
lecting-rings at the 
top of the rotating 
disk, as shown in the 
diagram of the wir- 
ing. Fig. 5. These 
two exciters serve all 
of the main generat- 
ors. 

We draw particu- 
lar attention to the 
large photographic view 
of the interior of the 
power house as some- 
thing quite unique in 
its way, for here we see 
represented the gene- 
ration not only of the 
largest aggregate of elec- 
trical horse power, but 
the largest aggregate of 
any kind of horse power, 
now being developed 
under one roof and in 
one room anywhere in 
the world. The nearest 
approach to it is the 
engine room of the 
steamship "Campania,'" 
where 30,000 horse 
power are given out on 
the propeller shafts. It 
is true the great traction 
companies in New York 
are building and plan- 
ning stations whose 
total output will be 70.- 
000 to 100,000 horse pow- 
er, but just now the 
splendid power house 
here represented has 
the greatest capacity of 
them all. The point of 
view of the photograph 
is the visitors' gallery, 
and one receives a vivid 
impression of the com-' 
pactness and general 
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convenience of electrical generating machinery when he 
bears in mind that each of those swiftly rotating ma- 
chines, any one of which could be placed within the 
walls of an ordinary cottage living room, is generating 
the enormous total of 5,000 horse power. Around the 
roof of each rotating field is arranged a series of hoods 
which serves to catch the air and cause a draught of 
cold air to pass through the generator. The hazy ef- 
fect caused by the swift rotation of these hoods is no- 
ticeable in the illustration. 
The enormous two-phase 2,200-volt currents from the 




ALESSANDBO VOLTA. 

From an engraving by Morghen, 

erenerators are led to a special switchboard, operated 
entirely by compressed air, on which a panel contain- 
ing an ammeter, wattmeter, and voltmeter for each 
phase and a direct-current ammeter in the exciter cir- 
cuit, is provided for each main generator. On the op- 
posite side of the canal from the power house is a 
smaller building, which contains the transformers, a 
covered passageway between the buildings serving to 
carry the mains. It is impossible within the limits of 
this article to describe in detail the various transforma- 
tions of the current which are made to suit the needs 
of the various users. The diagram. Fig. 5, showing the 
wiring of the main generators, and also of the static 
and rotary transformers in which the ciirrent for the 
Niagara Palls railways is converted to direct current, 
will be of interest. The 2,200-volt two-phase current 
from the main generator is transformed by a static 
transformer in each phase to 440- volt current, and then 
led to a rotary transformer, where it is changed to 550- 
volt direct current for use on the local street railways. 
Of these the Niagara Palls and Suspension Bridge 
Company takes 250 horse power and the Buffalo and 
Niagara Falls Electric Railway 350 horse power. Per- 
haps the most interesting transmission is that of 6,000 
horse power to Buffalo, twenty-six miles distant. The 
current for this purpose is stepped up from 2,200-volt 
two-phase to 11,000-volt three-phase in two huge static 
transformers located in the transformer building. 
These have been so arranged that by a change of con- 
nections the pressure may at any time be raised to 
22,000 volts if it should be deemed advisable. 

The company owns a continuous tract of land which 
includes two miles of river water front, and embraces 
over a thousand acres. Located upon this and other 
adjacent property are a large number of electrochemi- 
cal establishments which have been attracted to the 
locality. The names of some of these concerns and 
the horse power they are receiving from the Niagara 
Falls Power Company are as follows : Union Carbide 
Company, 6,000 horse power; Pittsburg Red notion 
Company, 3,600 horse power; 
Carborundum Company, 1,100 
horse power; Mathieson Alkali 
Company, 2,000 horse power ; 
Niagara Electro-Chemical Com- 
pany (sodium), 650 horse power ; 
Oldbury Electro-Chemical Com- 
pany, 500 horse power ; Buffalo 
and Niagara Falls Electric Light 
and Power Company, 800 horse 
power. Altogether the company 
is supplying over 22,000 horse 
power, and it is now under con- 
tract to supply 20,000 additional 
horsepower for various purpose?. 
Two additional 5,000 horse power 
wheels are now being installed, 
so that before long the present 
power house will have reached 
its designed capacity of 50,000 
horse power. 

In addition to its sale of elec- 
trical power the company sup- 
plies 7,200 hydraulic horse power 
to the Niagara Palls Paper Com- 
pany, whose large establishment 
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is located near the power house. The water received 
from the power company is utilized by the paper com- 
pany in turbines located in its own wheel-pit, which 
is connected with the main tunnel tailrace by a branch 
tailrace 7 feet in diameter. 

The visitor to this splendid plant is impressed with 
the great care that is taken to keep everything up to 
the highest state of efficiency, a care that extends to 
the smallest details. We present a cut of an attach- 
ment designed by the chief electrician, Mr. P. M. Lin- 
coln, for securing an even wear on the commutators 
and also on the journals of the generators, converters, 
etc. It consists of an electro-magnet, £>, which is held 
by means of three legs bolted to the frame of the gen- 
erator, outside one end of the armature shaft, and a 
current interrupter which may be placed in any con- 
venient corner of the building. The object of the de- 
vice is to give the shaft a continuous reciprocating mo- 
tion in the dii-ection of its axis so as to prevent irregular 
wear in the brushes and journals. When the magnet, 
D, is excited the shaft is drawn outward, and when it 
is demagnetized the shaft returns by the attraction of the 
field on the armature. When the coil, A, of the inter- 
rupter is excited it lifts its core, trips a small weighted 
lever, and breaks the contact at the carbon points, 5, 
when the coil is demagnetized and the core and arm 
drop, the fall being retarded by a dashpot, C. The de- 
vice is giving good results on the machines to which 
it has been attached. 

It will be remembered that when the Niagara Palls 
Power Plant was first set in motion, there was a confi- 
dent prediction by the press that before many years 
the energy of the Falls would be transmitted electri- 
cally to cities that were 100 miles or more distant. The 
statement was not generally indorsed by expert 
opinion, and it is significant that the tendency to-day 
is for the manufacturers to locate at the Falls rather 
than for the power of the Palls to be carried long dis- 
tances to the consumer. Although the current, in the 
present state of the art, could probably be transmitted 
for 100 miles with a loss in transmission of less than 20 
per cent, it would cost so much more to the consumer 
as to render the erection of works at Niagara a more 
profitable alternative. 
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ALESSANDBO VOLTA. 

The hundredth anniversary of the invention of the 
electric battery by Volta was celebrated by an Inter- 
national Electrical Exposition at Como, which was 
opened with due ceremony in the presence of the King 
of Italy, on the 20th of May, and certainly no more fit- 
ting tribute could have been paid by the people of his 
native place to its most illustrious citizen. 

The Volta Electrical Exhibition at Como, Italy, in- 
cluding the many relics of Alessandro Volta, was en- 
tirely destroyed by fire on July 8, the cause being a 
defective electric wire. The flre broke out in the ma- 
rine gallery, and spread with marvelous rapidity, 
owing to the combustible nature of the buildings and 
their contents. Many visitors were in the buildings, 
and they fied in a panic. Two gasometers exploded, 
adding to the disaster. No lives were lost, but many 
exhibits and scientific records, which cannot be re- 
placed, were burnt. 

The Volta relics were contained in a receptacle built 
of solid masonry, but, notwithstanding this fact, they 
were all destroyed with the exception of some of the 
personal effects of Volta, including the Senatorial 
sword presented to him by Napoleon, and his decora- 
tions. Fortunately, we are enabled to present engrav- 
ings of a number of the interesting exhibits. The 
illustrations were published originally in our esteemed 
Italian contemporary, L'lllustrazione Italiana. 

Volta was born at Como, on February 18, 1745, in the 
house that was occupied by the Volta family for 326 
years. His father was Filippo Volta, who wasted his 
patrimony by imprudence and prodigality, and his 



mother was Countess Maddalena Inzaghi. He had 
three brothers and three sisters ; all of the former 
were connected with the church, and two of his sisters 
were nuns, but the third married Count Reina. The 
first two years of his life Alessandro spent in the house 
of his nurse. He developed so slowly, intellectually as 
well as physically, never speaking a word, that his 
parents feared that he might be a mute, until one day, 
when he was four years old, he uttered an emphatic 
"No." Afterward his progress was rapid, and even in 
childhood he manifested a passion for observing natu- 
ral phenomena and investigating their cause, and this 
propensity very nearly cost him his life, for one day, 
when endeavoring to find something, which he sup- 
posed to be gold, in a fountain, he fell in and was in 
danger of drowning. 

In 1758 he entered the School of Rhetoric, where he 
remained for three years. While there lie showed a 
most unusual aptitude for writing poetry. When still 
a youth he wrote a poem of eight hundred verses on 
the Seasons, in Iiatin, which has recently been trans- 
lated and published by one of his descendants, Zanino 
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VOLTA'S AFFABATUS AT THE INSTITUTO LOMBABDO DI SCIEKZE, IN MILAN. 



TOMB OF ALESSANDBO VOLTA IN THE CEMETEBT 
AT CAMNAGO. 

Volta. His study of philosophy began in the College 
of the Jesuits, where he. however, remained only one 
year, and was continued in the Bensi Seminary. He 
devoted much time to physical and natural sciences 
and wrote more poetry. About this time he wrote an 
ode, in French, on the ascent of Mont Blanc, and sent 
it to De Saussure. When eighteen he corresponded on 
scientific subjects with the Abb6 NoUet, who encour- 
aged him to publish a paper on the causes of electrical 
phenomena, in which he referred to the unity of physi- 
cal forces, foreseen by him as well as Spallanzani and 
other physicists and naturalists of that time. At 
twenty-four he published and dedicated to Beccaria, 
the great Piedmont physicist, a Latin memoir, which 
was followed by another in 1771 on an electrical appa- 
ratus of his invention, and this was dedicated to Spal- 
lanzani. 

In 1774 he was made regent of the schools of Como ; 
an interesting account of this period has been publish- 
ed by Zanino Volta. The following year he invented 
the electrophorus, which caused 
a great stir in the electrical 
world, in other countries as well 
as Italy, and brought him many 
honors from numerous acade- 
mies, leading to his appointment 
as professor of experimental 
physics in the gymnasium of 
Como. One of his innovations 
in former customs worthy of 
mention in connection with his 
work as a professor is the writ- 
ing of theses in Italian instead 
of Latin ; this he caused to be 
done because he thought that 
physical truths which were to be 
demonstrated by experiments, 
during which it was necessary 
to refer to apparatus and the 
manipulation of the same, couid 
be more clearly set forth in the 
language of the students. 

Investigations pursued by 
Volta at the hot springs of 
Pietra Mala and di Velleia 
led t)o his discovery of the 
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organic origin of marsh gas ; and other studies to the 
invention of the inflammable air pistol, generally known 
as the " Volta pistol," and the "perpetual lamp," with 
which he connected his electrophorus as a means of ig- 
niting the lamp. He believed that this lamp would 
lead to the use of hydrogen for illuminating purposes. 
In 1777 he invented the eudiometer, for testing the 
amount of oxygen in the air. That same year he went 
to Switzerland, where he was received with great honor 
by the Academy of Physical Science in Zurich. 
The following year, during which he published [ 
his memoir " On the Capacity of Conductors," he 
was called to the chair of physics in the Univer- 
sity of Pavia, and soon after he invented the elec- 
troscopic condenser. In 1782, after having visited 
the cities of the Rhine, Brussels, and Amsterdam, 
he went to Paris to obtain apparatus, and re- 
mained there several months, studying, visiting 
schools, and forming friendships with the great- 
est scientists of his time, among whom were 
Franklin, Buffon, Lavoisier, and Leroy. From 
Paris he went to London, where he read his 
memoir on the condenser before the Royal Acad- 
emy, which presented to him the Copley gold 
medal ; and then he went to Germany, where he 
was received by the Emperor Joseph II., who also 
awarded to him a gold medal. On his return he 
wrote his letters to Lichtenberg on " Electrical 
Meteorology" and the papers on "The Forma- 
tion of Hail" and " The Expansion of Air." 

The discovery of Galvani and the publication 
of his " De viribus electricitatis " brought Volta 
back to his electrical studies, with the well known 
result ; that is, the invention of the electric bat- 
tery. Galvani, the great anatomist and physicist, 
having already studied the effect of artificial elec- 
tricity on animal organisms, and desiring to see 
whether similar results could be obtained from 
atmospheric electricity, suspended the thigh of a 
frog from an iron railing by means of a copper 
hook ; a strong wind forced the hook against the 
railing, and the muscles contracted violently, 
and by further experiment Galvani found that 
whenever the nerves and muscles were connected 
by metal the contractions were produced, but 
were more violent when two metals were used 
instead of one. He tried to explain this pheno- 
menon by assuming that the nerves and muscles 
of the animal formed a kind of Leyden jar which 
was discharged whenever an external circuit 
brought them into electrical contact. At first Volta 
accepted this explanation, but after having made many 
experiments of his own, he was convinced that the re- 
sults must be accounted for in some other way. The 
letters and essays in which Volta describes the ob- 
servations and reasoning which gradually led to the 
construction of the electric battery are extremely in- 
teresting. He soon came to look upon the muscles of 
the frog as simply a delicate electroscope which indi- 
cated the electric current developed by two unlike 
metals, for he attributed the electrical effects, which 
Galvani thought to be due to animal electricity, to 
the contact of dissimilar substances. This was the 
origin of the celebrated "contact theory." Galvani 
never accepted Volta's theories. The former devoted 
the rest of his life to the study of animal electricity, in 
which department he did most excellent work that was 
not appreciated in his time, and died before the voltaic 
battery or." pile" was given to the world. Volta's origi- 
nal apparatus consisted of a pile of alternate silver and 
zinc disks, with disks of cloth or paper between them 
moistened with brine or acid water. Copper disks 
were afterward used in place of the silver disks. The 
terminal disks were arranged with ears for con- 
venient attachment of the wires. 

September 1, 1801, Volta started for Paris with 
Bmgnatelli, also a professor in the University of 
Pavia, whose experiments gave to Italy the pri- 
ority in tlie apjjlication of the electric current 
to gilding. In Geneva a grand fute was given in 
honor of the two illustrious (scientists. Septem- 
ber 28 they arrived in Paris, where their recep- 
tion was indescribable. Cuvier, Fourcroy, Ber- 
thoUet, Biot, Hauy, Vauquelin, Pfaff, I^alande, 
Laplace, Coulomb, vied with one another in 
showing them honor. October 3, they attended a 
meeting of the National Institute, and a commis- 
sion was appointed to discuss the question of gal- 
vanism. 

On November G, Volta was received by the 
First Consul, Napoleon, who desired to attend 
the meeting of the Institute in which Volta read 
his paper and repeated the experiments with the elec- 
tric battery. Bonaparte was amazed to see the chemi- 
cal decompositions effected by means of the electric 
battery, and it is said that he exclaimed, turning to 
his physician, Corvisart, "Doctor, this is the image of 
life; the vertebral column is the battery, the liver is 
the negative pole, and the kidneys the positive pole." 

He then spok.e as a member of the Institute, declar- 
ing that the Institute owed an immense debt of grati- 
tude to foreign scientists who, like Volta, cast such a 
bright light on science by means of their discoveries, 



and proposed that he should receive a gold medal. 
This was sanctioned by the vote of the commission 
which had been appointed to investigate galvanism, 
and Volta's triumph was complete. The First Consul 
presented hipi with 6,000 lire ($1,140) and an annual 
allowance, and made him a knight of the Legion of 
Honor and of the Iron Cross, a senator and a count. 
Bonaparte always desired to be present at any meet- 
ings in the Institute in which Volta participated, and. 
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AUTOGRAPH LETTER WRITTEN BY VOLTA, 
ELECTRIC WAVES. 
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in fact, showed Volta such deference that some of the 
French scientists were jealous. Napoleon never forgot 
him. When visiting the library of the Institute one 
day, in 180H, Napoleon saw a wreath of laurel, on the 
bronze scroll of which was inscribed "Au Grand Vol- 
taire," and, it is said, he erased the last three letters so 
that it read " Au Grand Volta." When he visited the 
University at Pavia, his first question was, " Where is 
Volta?" 

Volta passed the last years of his life at Como, and 
in his villa at Canmago. His mind remained perfectly 
clear so that he was able to converse about his favorite 




SOME OF VOLTA'S APPARATUS, BATTERIES, ETC., 
EXHIBITED AT COHO. 




ONE OF THE TABLES ON WHICH 
EXPERIMENTS. 



VOLTA TRIED HIS 



science and to keep up a constant correspondence with 
the scientists of his time. 

July 28, 1823, he had an apoplectic stroke from which 
he recovered only partially, and died March 5, 1827, of 
a slow fever, having attained the great age of eighty- 
two. His remains were carried to Caranago to be 
interred in the old cemetery, and in 1851 they were 
placed in a tomb erected by the family in the form of 
a little temple decorated by statues and allegorical 
bass-reliefs and a tnarble bust by Comolli. On August 
15, 1838, Como unveiled a statue of biui, the work of 



Marchesi, that stands in the square which has since 
been given his name. In the aula at Pavia, where 
Volta taught so many years, the configliacchi placed, 
at their own expense, a bust by Comolli, and in 1878, 
the centenary of the appointment of Volta to the chair 
of physics at the University of Pavia, a statue of 
him, executed by Tantardini, was placed in the court 
of the university by Francesco Rocca. 

In 1875 Volta's descendants acceded to the desire ex- 
pressed by the two anthropologists Cesare Loin- 
broso and Paolo Mantegazza and the request of 
* the University of Pavia, and allowed the disin- 
terment of his remains. The ceremony was at- 
tended by representatives of the government and 
of all the Italian universities. The craniometri- 
cal examination gave the following results : Cra- 
nial capacity, 113"815 cubic inches ; anterior-pos- 
terior diameter, 75 inches ; greatest transverse 
diameter, 6 inches: circumference, 2r8 inches: 
facial angle, 73°. Ce.sare Lombroso calculated the 
weight of the brain to be 72 ounces avoirdupois 
weight, 155 ounces more than the average weight. 
In size, the skull resembles those of the ancient 
Romans. He found no depressions nor bumps ex- 
cept in the location that phrenologists usually 
assign to acquisitiveness. When this portion of 
Lombroso's paper was read before the Instituto 
Lombardo de Scienze e Lettere, there was a gen- 
eral laugh, for scrupulous rectitude was one of 
Volta's best known characteristics. 

We hear very little of Volta's private life, but 
it is said that he was a luost devoted son, hus- 
band, and father, and had many loyal friends. 
In 1794 he married Teresa Pellegrini, of a noble 
family of Como, and they had three sons, Gio- 
vanni, Flamino — who died when eighteen at Mi- 
lan, where his family were living to enable Volta 
to attend to his duties as senator — and Luigi. 

The chief relics of Volta were preserved until 
the time of the fatal exhibition in a hall of the R. 
Instituto Lombardo, where there were sixteen 
large portfolios of his works, published and un- 
published, the decorations and medals presented 
to him at London and Paris, a cast of his 
skull, and three hundred instruments and ob- 
jects used by him in his experiments, includ- 
ing the batteries used by him in his demonstrations 
before the Institute at Paris, the hydrogen lamp which 
was ignited by the electrophorus, the first eudiome- 
ter, the condenser by means of which he demonstrated 
the electricity of metals, the dry battery which he 
constructed before Zamboni and De Luc, and other 
things that are too often attributed to the inventive 
genius of others. Still other relics are in the possession 
of the University of Pavia, II Museo Civico di Como, 
and of the descendants of Volta. 

4 4 ■ I »!■ 

luterual Resistance of an Eight-wheel Passenger 
Ijocomotlve. 

An important article by Prof. Goss on the internal re- 
sistance of an eight-wheel passenger locomotive as de- 
termined by experiments on the Purdue testing plant, 
appeared in the latest issue of The Railroad Gazette. 
From the results of locomotive road tests and tests of 
stationary engines, the internal resistance of locomo- 
tives has been variously estimated at different times, 
but because of the very meager data upon which these 
estimates were based, the question has always been 
surrounded with a good deal of uncertainty. Prof. 
Goss finds a marked variation in the percentage due to 
changes in cut-off and speed. The highest observed 
value of the engine friction in percentage of the indi- 
cated horse power was 233 per cent, corresponding to 
fifty-five miles an hour and 6 inches, or one-fourth, 
cut-off; while the lowest value obtained was 55 
per cent at twenty-five miles an hour when cut- 
ting off at 10 inches of stroke. The wide varia- 
tions when percentages are considered are rather 
misleading, and are due to the horse power ab- 
sorbed by friction, varying directly with the speed, 
while the indicated horse power does not so 
vary, but shows, when plotted with speed as or- 
dinates, a curve concave downward. Because of 
this, says our contemporary, probably a clearer 
idea is got by considering the friction losses as 
measured in drawbar pull. 

When thus taken, it appears that between 75 
pounds and 130 pounds boiler pressure, other 
things being equal, the friction loss is practi- 
cally constant; and that the friction loss in 
pounds pull at the drawbar does not change 
materially with changes in speed, but decreases 
as the cut-off is lengthened. 



One of the most violent hailstorms of which we 
have any record burst over Madrid on June 9 toward 
six o'clock in the evening, lasting for twenty minutes. 
Trees were stripped of their foliage, window-panes were 
broken by thousands, and outhouses were demol- 
ished. The hailstones which fell are said to have been 
as large as nuts. On one of the principal avenues — 
Paseo de la Castellana — the hail descended in an 
avalanche, and in melting, formed a periect civei. 
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A CATALINA WALKING FISH. 

BY PROFESSOR C. F. BOLDER. 

Among the many interesting fishes found in the 
Santa Catalina channel, California, and about the 
islands of the group of that name, is a member of the 
Pediculati, a giant of the tribe, differing materially 
from the small form common in the gulf weed of the 
Gulf of Mexico and vicinity. This singular creature 
has been observed but twice here, the specimen shown 
being found by the writer. The fish was about twelve 
inches in length and very bulky — a decided contrast 
to its small allies of the Atlantic. Its skin was rougher 
than that "of a shark, covered with points, and was a 
rich yellow hue, dotted with spots of brown. The 
mouth was enormous, opening downward, giving the 
animal a very ludicrous appearance. Above the mouth 
was a projection, recalling the fin of the angler, and 
back of it another and larger, forming quite a lump. 
The eyes were small and dark, and the gills remark- 
able. 

The peculiar character of the gills gives to this group 
its chief individuality. The gill openings are repre- 
sented by a simple foramen, one on either side of the 
fish back of the base of the pectoral tin. In the 
ordinary fish the actinost bones are four in number, 
but here they are but two or three and very elongate, 
forming a pedicle to the pectoral fins, this giving the 
name Pediculati to the order. The fish is extremely 
sluggish, and has the faculty of maving along the bot- 
tom by a decided foot-like movement of its pectoral or 
side fins ; hence the common name walking fish, though 
its walking powers are not so remarkable as might be 
supposed from the name. 

The so-called legs or pectoral fins are well shown in 
the accompanying photograph and attract attention at 
once from even the layman. They seem to be thrown 
forward with a pronounced elbow, and to a limited ex- 
tent these so-called legs can be used ; the fish resting 
upon them, a position which raises its head and brings 
the oblique mouth in position to engulf any prey that 
may approach. The bunch of weed in front of the 
fish illustrates the size and appearance of 
the nest it builds for the protection of its 
eggs. In the Atlantic forms the nest is con- 
structed of sargassum and floats at the sur- 
face, supported by the balloons or floats of 
the weed ; but in this flsh the nest is formed 
of weed at the bottom. The fish collects 
bits of weed and tendrils of kelp, which it 
winds roughly together and connects by a 
thread that resembles slime, but which has 
tenacity enough to hold the ball together. 
This cord is taken from a special pore in the 
ventral surface of the fish. 

The fishes of this entire group are famous 
mimics. Many simulate the bottom and its 
rocks so perfectly that it is difficult to see 
them. All have a peculiar development of 
the dorsals. In the specimen shown the 
first dorsal is a curious short prominence, to 
some extent movable, with a pseudo barbel 
or bait upon its tip. Back of this is a larger 
and more prominent organ, which in default 
of better reason are called lures, and are supposed in 
some way to attract prey within reach of the oblique 
mouth. The writer has kept the walking fish of the 
Gulf of Mexico in confinement, but has never noticed 
any disposition to capture prey in this way. It is a 
sluggish fish, lying perfectly quiet for hours like the 
ordinary sculpin. 

The most remarkable development of these fins is 
found in another family of the Pediculate fishes, the 
anglers or Lophidse. The writer has also kept this 
fish in confinement and observed it carefully for days 
and weeks, hoping to prove or disprove the fishing 
story, which seems, like others of its kind, to be firmly 
intrenched in the public mind. A number of writers 
who are authorities make the statement that the fish 
does angle for its prey. T. S. Cobbold, lecturer on 
zoology in the Middlesex College, England, says that 
the fish "is provided with a pendulous flattened 
membrane, resembling a small flag ; this can be hoisted 
at the animal's will, and while it calls the attention of 
little fishes in the neighborhood, at the same time 
serves as a bait, or, more strictly, a decoy. When 
about to take a meal, the body of the fishing-frog is 
carefully concealed by mud stirred up in the way al- 
ready, mentioned ; and the bait being now elevated 
above the muddy zone, and shaken to and fro with 
a winning or 'killing' effect, the prey immediately 
gathers round ; while no sooner have a sufficiently 
numerous group assembled— all being merrily engaged 
in tugging away at the decoy— than they are remorse- 
lessly and by one fell swoop consigned by the sea-devil 
into its capacious stomach. Surely this is a cogent 
illustration of final intention." 

On the other hand, many authorities deny this, and 
no one professes to have seen the fish in the act of 
casting its deadly fiy and bagging its game. In the 
speciujen observed by the writer the fish presented a 
most remarkable appearance. To the layman it was 
invisible, even when lying amid rocks not three feet 
away. It weighed, perhaps, fifteen pounds, yet flat- 



tened out, so mimicking a rock that only the most 
scrutinizing eyes could distinguish it. Not only did 
it mimic the rocks in color, but its shape and the 
peculiar barbels of flesh carried out the resemblance. 
From the lower .jaw depended a mass of barbels which 
resembled seaweed ; and the color tints of the body 
were perfect in their imitation of the surroundings. 
The foremost dorsal spines were very long, the first 
being at its tip — a leaflike filament of the prevailing 
color of the flsh, the entire organ resembling a stalked 
weed (Laminaria). 

How perfectly this ray or two of them could be used 
as a fishing rod can only be appreciated by a glance at 
the bone which the writer removed. The first ray is 
articulated at its base, like the links of a chain having 
a separate orifice ; the second has a still larger moving 
space, and as can be seen, the ray can be moved back- 
ward until it lies almost flat upon the back of the flsh ; 
or it can be raised erect, or again bent forward so that 
the bait or supposed lure hangs directly in front of 
the mouth. In this position there is no doubt that 
it would, if waved gently, accidentally or purposely, 
attract the attention of small fishes, which, hovering 
over the mouth of the angler, would naturally be in- 
gulfed in the cavernous opening. The angler has a 




The power is derived from a fall in the Rio Blanco — 
a height of 82 feet— 5,000 liters per second. The water 
is stored up in a tauk containing 1,200 cubic meters, 
moving two turbine wheels of 500 horse power each. 
From the turbine pit, 135 feet deep, the water flows 
through a tunnel 670 meters in length and is used 
again by the cotton factory at Nogales, another suburb 
of Orizaba. 

The factory occupies an area of 170 square meterr. 
The buildings are lit with 1,200 incandescent lamps 
and 20 arc lights. The company generates its own 
electricity. 

In addition to the power derived from the turbine 
wheels, there is a magniflcent steam engine of English 
make; capacity, 450 horse power. There are 8 Nor- 
throp American looms. The balance of the machinery, 
with the exception of the electrical plant, is English. 
The electrical part is French. 

This factory is now the second largest in the repub- 
lic, the largest being that at Nogales. This concern 
employs some 950 operatives — men, women, and chil- 
dren — but the help, so far, is almost entirely male, 
girls and women being scarce in the district. 

Germans and Frenchmen are in charge of the print- 
ing. Six colors are printed simultaneously, with flne 
engrossed English cylinders. The capacity of the mill 
is 1,500 bolts a day. 

The mills are turning out various grades of goods, 
from common manta to prints. At present they are 
not making a very high class of goods, but when the 
help gets more intelligent they will do so. 



ANATOMY OF DORSAL EAYS, OK "FISHING EODS," OF 
LOPHIUSO, SHOWING THEM THEOWN BACKWAED. 




WALKING FISH AND NEST. 



rapacious appetite ; it swallows large flshes, and has 
been known to.devour sea birds. 

One of the most interesting of the Pediculati is the 
batfish, so called from its supposed resemblance to a 
bat. It has the same peculiar pectoral fins which have 
been seen in the others mentioned, and which give 
the name of walking fishes to the group. Its body is 
covered with diminutive spines or barbels, which aid 
in its remarkable mimicry ; and directly over the 
mouth projects a pointed, hornlike object, and in a 
pit below it is a singular appendage, supposed to be a 
lure, in reality the first dorsal. In specimens observed 
by the writer this appendage was of no special use ; 
yet its curious appearance suggested that it had some 
office in the economy of nature. 

The Malthe would be at once recognized as a walk- 
ing fish, its "elbows" being very pronounced, the fin 
being at the end of a peculiar projection that has a 
superficial resemblance to a thigh. On the bottom the 
fish raises itself slightly, resting in front on the ven- 
tral fins, which represent the front legs, and behind in 
the anal, and the two enormous pectorals, which are 
apparently the hind legs ; all in all, being one of the 
most bizarre forms of the sea. The fish is more sluggish 
than any of its allies previously described, lying on 
the bottom, not seeking its prey, but waiting for it to 
pass, then rushing at it violently after the manner of 
the sculpins. 

• < I « I » 

New Cotton ITIIII In mexlco. 

Consul Canada, of Vera Cruz, under date of May 18. 
1899, transmits newspaper clippings describing a new 
cotton mill located in Orizaba, about 82 miles west 
from Vera Cruz, on the Mexican Railway, as follows : 

The company interested in the new concern con- 
sists mainly of French capitalists. The capital is $2,- 
300.000. 

Work on the building was commenced December 1, 
1896. In the latter part of August, 1898, the first tur- 
bine wheel was installed. 



Tlie Waste Paper Nuisance, 

Owing to the great cheapness of paper, caused by 
the ever-increasing use of wood pulp in its manufac- 
ture, and owing to the fact that it is practically value- 
less after having served its original purpose, it is the 
cause of a nuisance very prevalent in large cities. Tlie 
paper is thrown into the streets or in lots, and is blown 
about with every gust of wind and collects under 
stoops and in fence corners, where it is sometimes set 
afire by mischievous and thoughtless ur- 
chins. It is readily conceded that waste 
paper is dirty and untidy, and, according to 
The New York Medical Journal, may, under 
some circumstances, act as a disseminator of 
disease. No effectual remedy for this has 
been devised, but that journal proposes to 
have ornamental iron urns swinging on trun- 
nions, in which papers could be put and 
burned on the open-bottom grate. The ob- 
ject of having them swinging is to empty 
out stones and other incombustible matter. 
They might be put up in proper places and 
at convenient distances apart. As children 
like to play by making fires, it is likely that 
they will hunt for materials to gratify their 
inclinations in this respect. 

The true solution of the waste paper pro- 
blem is to pass stringent city ordinances, 
and see that they are enforced. In some 
cities it is an infraction of the sanitary code 
to throw papers in the street, and it is to l)e 
hoped that the regulations which exist will be enforced. 



One of our correspondents, Mr. W. H. Smith, of 
Seward, Neb., sends us an interesting account of a re- 
markable stroke of lightning which killed five young 
men at one time. They were riding in a wagon with a 
team of horses, and they must all have been instantly 
killed, together with the horses. They were found the 
next morning by a farmer passing along the road. 



The Current Supplement, 

The current Supplement, No. 1229, has a number of 
articles of great interest. The front page is taken up 
by a large engraving of the new statue of Benjamin 
Franklin, which has just been erected in front of the 
post office of Philadelphia. "Glue Testing "is an im- 
portant technical article. "Magnetism Illustrated by 
Air Currents "describes interesting experiments. "The 
Operating Cost of Horse and Electric Delivery Wagons 
in New York City" is a very timely article. "Mapping 
the Mammoth Cave," by Dr. Horace C. Hovey, de- 
scribes in an interesting manner the methods employed 
in determining the size and shape of the passages in the 
Mammoth Cave. 

Concents. 

(Illustrated articles are marked with an asterisk.) 
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EECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

WEED-SEED DESTROYER.-Adam Rek. George- 
town, Minn. The inventor has sought to produce a plow 
capable of making either a shallow or deep furrow, ac- 
cording to the adjustment of certam parts. The plow is 
provided with a draft-frame on which a plow-beam is 
mounted to be raised and lowered, whereby the parts are 
maintained in that rigidity necessary to withstand the 
strain to which they are subjected when making a deep 
furrow. 



Engineering-Improvements. 

ROTARY ENGINE -Alvin H. Shoemaker, Fort 
Hamilton, New York Harbor. The present novel con- 
struction of rotary engine embodies an outer wheel, an 
inner wheel eccentric to the outer wheel and having 
cylinders whose pistons are connected with cross-heads 
moving radially in ways formed in the outer wheel. The 
outer wheel is suspended from the inner wheel by means 
of crank-hangers, and is preserved in its eccentric ar- 
rangement to the inner wheel by especial mechanism. 

ROTARY ENGINE.— Gabriel P. B. Hoyt, Jamai- 
ca, Queens, New York city. This invention is chiefly 
concerned with the provision of a packing. Two pack- 
ing-plates, secured to each other, are fitted to slide in the 
piston -head. Two additional packing-plates are located 
between the two first-named packing-members and en- 
gaaed therewith so as to be spread longitudinally with 
the axis of the piston, as the first named packing-plates 
move transversely to the axis. Slides are mounted in 
the head, having inclined surfaces engaging the first- 
named packing plates to push them outward transverse- 
ly to the axis of the piston. 

REVERSING SLIDE-VALVE.— Henry Damerell, 
Ludlow, Mo. Connected with a steam-cylinder having a 
central exhaust and two end ports is a compound revers- 
ing-valve consisting of a flat slide-section moving on the 
ports of the steam-cylinder and having five passages. A 
sleeve connected with the slide-section emerges from 
the steam-chest through a stuffing-box. A distributing- 
valve section moves upon the slide-section and has a 
central exhaust-chamber, end exhaust-openings, inter- 
mediate induction-openings, and an attached rod ex- 
tending through the sleeve of the other valve-section 
and having an independent external adjusting connec- 
tion. 

STEAM-ENGINE.-Gabriel J. L. Henry, C^uebec, 
Canada. The engine belongs t<i that class in which mo- 
tion is obtained by the alternate expansion and contrac- 
tion of an extens.ble casinu. The casing consists of a 
series of elastic annular sections, to the uppermost of 
which a top is secured extending inwardly so as partly to 
fill the ceniral space between the sections. Devices are 
provided for controlling the admission and exhaust of 
the steam, and are located in the lower part of the casing 
and are also projected inwardly t) fill the central space 
in conjunction with the top when the casing is con- 
tracted. 



JTIecliauical Devices. 

MONEY HOLDER AND CHANGER.-George T. 

Farnell, Bayborough. N. C. This apparatus for hold- 
ing money and making change delivers coins by the 
operation of suitable key-mechanism. The coin-deliver- 
ing mechanism for each denomination of coin is adapted 
for the delivery of one, two, or three such coins as may 
be desired. The apparatus embodies a number of over- 
lying slides, each, after the first, having lateral shoulders, 
There are also key-levers, each except the last bein? 
provided with notches through which the shoulders in 
the preceding slides may play in the normal position of 
the key-levers. 

SHUTTLE FOR SEWING-MACHINES. -Percy H. 
Hewitt, Edwin A. Cockle, and Charles Matthews, 
London, England. The shuttle is to be used on two- 
thread sewing-machines having rotary, reciprocating, or 
oscillating shuttles. The shuttle is adapted to receive an 
ordinary full-sized reel of thread, so as to avoid the dis- 
advantages arising from the use of a special reel of small 
capacity, these disadvantages being the loss of time 
in winding the thread from the reel onto the spool and 
in exchanging the empty for a full reel. Moreover, a 
reel-windina mechanism is rendered unnecessary. 

DOUGH-MIXER. — Wladyslaw and Peter Krys- 
ZEWSKi, Jersey City, N. J. The dough-mixer comprises 
a bucket having a removable cover from which a central 
shaft depends, carrying a blade at its lower end. At 
each side of the central shaft, depending shafts are 
located, also carrying blades. These shafts are turned 
by a hand-operated horizontal shaft through the medium 
of bevel-gears. 

SHOE-STAPLING MACHINE. -Nathan S. Wake- 
field, Pomona, Cal. It is the purpose of this inven- 
tion to provide a machine for sewing the soles of boots 
and shoes to the uppers of the turns or welts, by means 
of wire to prevent the shoe from ripping and to render it 
more flexible than when sewed with thread. The ma- 
chine is provided with a pair of segmental oscillating 
plungers to form a piece of wire into a curved staple and 
to abut against the welt while the staple is driven through 
the welt, and the upper and channel-flao of the sole. 
An oscillating pusher or driver operates between the 
plungers and engages the middle of the staple to drive the 
side bars of the staple through the welt, and the upper 
and channel flap. 

MACHINE l^OR LABELING TINS, JARS, BOT- 
TLES, ETC.— Jamks R. Bradley, North Unley, South 
Australia. In this machine are included a device for 
feeding the tins, jars, and bottles to be labeled, a labeling 
(:;so and label elevating and retaining mechanisms, a 
; asting device, and an apparatus for receiving the tins, 
jars, and bottles from the feeding device and forwarding 
them over the label-case. All the devices are actuated 
from a main shaft, and each device is arranged and de- 
signed to perform its work at the proper time relatively 
to the operation of the others. 



iniscellaneous Inventions, 

ADJUSTABLE STOCK FOR FIREARMS. -Oliver 
O. Scripture, Prescott, Arizona Territory. The butt 
of the gun has a concavity at its forward end fitting into 
the convex rear end of the barrel section. A transverse 
pivot is located in the barrel-section. A connecting rod 
extends rearwardly through the butt, and has a flattened 



front end mounted directly on the pivot. The rod can 
be longitudinally moved to clamp the sections together. 

LIQUID-LEVEL INDICATOR. - Heinrich Ras- 
MussEN, Lund, Sweden. The present invention pro- 
vides a device for holding or supporting gages. The 
gage is held in top and bottom supports formed with 
seats and holding a glass tube. A rod is secured to one 
of the supports, extends through the glass tube and tubu- 
lar support, and has its end threaded to receive a nut 
which may be turned to bring the two supports more 
closely together. 

COVER.— Frank B. Read, Manhattan, New York 
city. This cover is made of a single piece of fabric, 
creased to form a bottom, continuous sides, overlapping 
flaps for the ends, and a double-up reinforce-flap for each 
end, extending from the bottom to engage the lower 
portion of the overlapping end flaps and part of the bot- 
tom and sides. The cover is designed to be used on 
caskets, pieces of furniture and the like. 

FOLDING CRIB OR CRADLE.-Samuel E. and 
Helen Oakes, Passaic, N. J. The end frames of the 
crib each consist of crossed or pivoted legs which may be 
locked in fixed position. Rods connect the upper ends 
of the legs of both end frames. A folding mattress- 
support is suspended from the rods and consists of cross- 
bars pivoted to each other to form lazy-tongs. The ends 
of the cross-bars are connected with the longitudinal bars 
of the frame. 

MAGAZINE-CAMERA.— Andrea Angel, Liverpool, 
England. This invention relates to improvements in 
magazine-cameras for storing and exposing a series of 
sensitized films separated by backing-cards alternated 
with the films in the usual manner. The invention pro- 
vides a mechanism which prevents the buckling of the 
films, holds them perfectly flat during exposure, releases 
them in succession, and disposes of them and their back- 
ing-cards after exposure. The especial object of the 
invention is to dispense with the notching of the films or 
otherwise adapting them for the action of the releas- 
ing mechanism. 

DOOR-HANGER.-Charles A. Ensign, Manhattan, 
New York city. The object of the present invention is 
to provide a device for hanging sliding-doors. Two sup- 
porting-trolleys traveling on a novel track are provided 
for each door, both trolleys having members adapted to 
be drawn together or apart for the purpose of raising or 
lowering the door by means of screws located at the for- 
ward edge of the door. 

PROCESS OF ORNAMENTING METALS. — Par- 
ker C. McIlhiney, Manhattan, New York city. The 
process consists in producing an uneven surface upon a 
metallic backing, electroplating the surface, and remov- 
ing or cutting down portions of the plating to expose the 
underlying material. The ornamentation thus produced 
resembles inlaid work. 

DESK.— Eliza M. Mosher, Ann Arbor, Mich. This 
school-desk is provided with an adjustable rest which in 
one position serves as a front flange and in another posi- 
tion as a support for a book, drafting or writing copy. 
Such articles are held above the top of the desk at an 
inclination to enable a pupil to assume and retain a 
natural position. The adjustable rest when in position 
at the front of the desk serves not only as a flange, but 
also as a support for the back of a book placed in posi- 
tion for study. 

FEED- WATER HEATER. - Henry A. Millar, 
Buenos Aires, Argentina. This inventor has provided a 
novel arrangement of tubular receptacles, pipes, and 
tubes in boilers, whereby the feed-water forms a deflect- 
ing arch to deflect the heat arising from the burning fuel 
to the front of the fire box, at the same time highly 
heating the feed-water and causing a circulation of the 
water in the boiler through the feed-water device. 

RECORD-HOLDER. — John C. Kattell, Passaic, 
N. J. The holder for protecting phonographic records 
during transportation comprises a casing having a cover 
and a mandrel secured to the bottom of the casing. The 
mandrel has a length greater than that of the casing and 
passes through an opening in a top for the cover. 

DRAWER-CENTERING DEVICE. -^ohn M. Hoff- 
MiRE, Red Bank, N. J. The purpose of the present in- 
vention is to provide a simple means for centering draw- 
ers when closed. The invention provides a case open at 
its opposite ends and having slideway-channels in its 
opposite walls. Each drawer has flanges to engage in the 
channels, one of the flanges being provided with a recess 
between its ends, engaged by a rounded stop-dog. A 
spring is at ached to the case, and upon this spring the 
dog is mounted. 

DEVICE FOR REMOVING SPLINTERS FROM 
GROUND WOOD OR SULFITE -Joseph Goodfel- 
Low, Fort Edward, N. Y. This device is a pulp-strainer 
adapted to remove slivers and the like from ground 
wood-pulp or sulfite used in making paper. Within a 
tank having a discharge-orifice a reticulated cylinder 
projecting above the tank is mounted to turn, having 
coicmunication with the discharge-orifice at one end of 
the cylinder. A closure is mounted above the tank for 
each end of the cylinder. An inclined table leads to the 
upper side of the cylinder, and a feed-box delivers the 
pulp to the table. As the straining cylinder is rotated 
the desirable portions of the pulp readily pass through 
the meshes to the interior of the cjlinder; while the 
slivers and foreign matter are discharged from the proper 
orifice. 

MOLD FOR CEMENT OR CONCRETE.-Oliver 
P. Barnett, Allerton, Iowa. In the construction of 
small cement or concrete culverts, drains, and the like, 
the chief difficulty has been to provide efficient means 
for supporting the core around which the material is 
molded and for removing the core after the cement 
or concrete has set. The inventor has provided im- 
proved apparatus comprising a collapsible core, and 
separable parts forming the exterior or body of the 
mold, which are in practice suitably connected and 
adapted to be removed after the core. 

HOSE-GATE.— Edward S. Clarke, Richmond, Va. 
To provitie a simple means for clamping a hose to pre- 
vent the passage of water is the object of this invention. 
The hose-gate used for this purpose comprises a frame 
composed of sections jointed at one end and having at 
the other end clamping-iaws. A screw is connected 
with one of the sections and has a threaded bearing in 
the other section. A gear is movable along the screw, 
and meshes with a pinion operated by a handle. 



PHOTOGRAPHIC PRINTING-FRAME. -William 
McDade, Newerf, Pa. Ordinarily in making large 
blue prints from tracings and stenciled eheets, it is diffi- 
cult to remove the wrinkles from the sensitive paper or 
transparent tracing, and the result is that as the sensitive 
paper does not at all points lie closely to the tracing, im- 
perfect reproduction of the lines occurs. The present 
invention uses an inflatable pneumatic pad for the 
purpose of pressing the tracing and paper closely to- 
gether. 

SKIRT-BINDING. -Gyrus L. Sulzberger, Man- 
hattan. New York city. The skirt-binding has its body 
and brush so doubled and stitched that a secure union of 
the body of the binding and the brush is effected, at the 
same time giving the desired stiffening, flexibility, and 
strength to prevent a wearing-out of the binding at its 
lower edge. 

CORSET. — Frank Tucek, Manhattan, New York 
city. The body of the corset terminates along the front 
and side at the waist-line and extends downwardly at 
therear beyond the waist-line. A hip-piece is secured 
to that portion of the body which terminates at the 
waist line. The rear end of the hip-piece is extended 
beyond the front edge of the extension of the body and 
is separate from the extension. A proper fitting is thus 
obtained, and the upper body portion of each half of the 
corset of a single piece of fabric, thus avoiding a multi- 
plicity of seams. 

CANDLE-EXTINGUISHER.-Gustavo Bacci and 
Leopold B. Pispoco, Manhattan, New York city. The 
ordinary extinguisher employed for putting out the flame 
of altar candles presses the wick down, thus often dis- 
placing the candle before its flame is quenched. The 
inventors of this device extinguish candles by directing 
against the flame the products of combustion arising 
from a lamp provided with a deflecting chimney. The 
carbon dioxid gas, it is said, will immediately extinguish 
the flame without blowing it out. 

SUSPENSORY BANDAGE.-John J. Cooper, Man- 
hattan, New York city. This combined jock-strap and 
suspensory is constructed so that it is readily secured in 
place and that the waist-band is not disturbed in opening 
and closing the suspensory. 

APPARATUS FOR TREATING TOBACCO.- 
Charles E. Couty, Louisville, Ky. The apparatus is 
designed to restore funked or moldy tobacco to its 
original quality. The tobacco is hung in racks in a 
compartment capable of ventilation, and is subjected to 
the action of steam supplied in a peculiar manner. 
It is stated that defective tobacco of a high grade, 
which is usually sold as a low grade tobacco, may be 
restored to its normal condition without injury to the 
leaf. 

MOLD AND WEIGHT-GAGE.-Arthur C. Gil- 
lette, Jersey City, N. J. This device is especially 
adapted to form a number of blocks from a mass of 
soap, butter, or the like. The mold has a body-frame in 
which a follower is adapted to travel. Cutters are at- 
tached to the body-frame below the follower. Down- 
ward pressure is exerted on the follower and upward 
pressure on the body-frame to cut the butter or soap 
inlo blocks, uniform in size and weight. The board 
upon which the pats or blocks are formed is made in 
separable sections to enable the pats to be readily re- 
moved. 

ARTIFICIAL TOOTH.-Henry J. Miller, Paris, 
France. The tooth comprises a body having a metal- 
lined cavity, the lining and body being provided at the 
sides of the tooth with notches leading into the cavity. 
The metal at the time of pouring runs from one tooth 
to another in these notches. In this manner the teeth 
are made solid one with the other. 

MINERAL-LODE TRACER.— Alfred R. IIeyland 
and John H. Gray, Kaslo, Canada. The tracer con- 
sists [of a graduated arc-plate mounted on a standard, 
two circular plates turning on each other and secured 
upon a projection from the central portion of the 
straight edge of the arc. An arm is secured to the upper 
plate and carries sights and a leveling instrument. The 
arc-plate is set perpendicularly to the lode and swung to 
correspond with the dip of the lode. The arm on the 
upper circular plate can now be turned so as to move in 
the same plane as the vein or lode, enabling the lode to 
be located at points where it is not visible. 

DRILL. — Peter C. Forrester, Spring Valley, III. 
The drill Is designed to be used in drilling rails and is 
constructed so that the weight of the operator in sitting 
serves to keep the tool point up to its work. On a sup- 
port a drill-frame is mounted to move, and to the drill- 
frame a lever is pivoted at one end and adapted to sus- 
tain the operator so that his weight keeps the drill to 
its work. The drill and its support may be compactly 
folded and readily carried upon a hand-car. 

Note.— Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 



new books etc. 

Les Fourmis de M. Charles Jankt. 
Par M. E. Van Overloo[). Bruxelley. 
1897 

SUR LKS NERFS DK L'ANTENNE ET LES 
OrGANES CHORDOTONAUX CHEZ LES 

FouRMTS. Par Charles Janet. Ex 
trait des Compter rendus hebdom. 
des stances de I'Acad^mie des 
Sciences. Paris. 1894. 

Die Pflanze im Zauberglauben. Ein 
Kateehisinus der Zauberbotanik. 
Mit einein Anhanae liber Pflanzen- 
svinbolik. Von G. W. Gessinann. 
Vienna: A. Hartleben. 1899. Pp. 
252. Octavo. AVith 12 illustrations. 
Price paper, $1.50. 

In olden times it was the custom to attribute to various 
things a certam influence over good and evil spirits. 
Plants seemed especially adapted for this purpose ; for 
from time immemorial they had been regarded in the 
poetic lore of all nations as the toys of gnomes and 
elves. Certain herbs were said to be looked upon with 
I particular favor by these little beiiigs ; while others, by 



reason of their poisonous nature, were shunned. The 
wonderful development of the plant from an insignifi- 
cant seed to a luxuriant, beautiful flower, could be as- 
cribed only to the existence of a "plant-soul." Hence, 
plants in the eyes of the simple country folk were the 
expression of a mighty spiritual force, the force of na- 
ture. The curious volume now lying on our table de- 
scribes the part played by each plant in the superstition 
and magic of olden times. 

Die Fabrikation der Emaille und 
DAS Emailliren. Anleitung zur 
Barstellung a 11 e r Arten Emaille 
ftir tec;hnische und ktinstlerische 
Zwecke und zur Vornahme des 
Emaillirens auf praktischem We^e. 
Von Paul Randau. Vienna : A. 
Hartleben. 1899, Pp. Yin, 215. 
Octavo. With sixteen illustrations. 
Price, paper, $1. 
The present third and revised edition of Herr Randau's 
work offers to the manufacturer of enamels and to the 
metal-worker a handbook on the art of enameling. The 
industrial side of the subject has received the most at- 
tention ; but since enameling is now employed in the 
decoration of art objects, the author deemed it advisa- 
ble thoroughly to describe the making of colored enamels. 
The author states that the many f ormulte which he gives 
for enameling have all been carefully tried. For this 
reason the work possesses a practical value which no 
doubt will be appreciated by the artisan. 

Das Verzinnen. Verzinken, Veb- 

]\ICKELN, UNO DAS UEBERZIEHEN 
von MeTALLEN MIT AKDEREN ME- 

TALLKN UEBERHAUPT. Handbuch 
fUr Metallarbeiter und Kunstindus- 
trielle. Von Fried rich Hartmann. 
Vienna: A. Hartleben. 1899. Pp. 
viii, 222. Octavo. With three illus- 
trations. Price, paper, $1. 

Before the appearance of "Das Verzinnen, Verzinken, 
etc.," there was no book in German technical literature 
which discussed the difficult task of the metal-worker 
in covering metals with other metals, or in giving 
to a metallic surface any desired appearance. Arduous 
as his work undoubtedly was, the author of this book 
has, nevertheless, described the various processes em- 
ployed in coating metals with tin, zinc, and the like, 
in a style so clear and simple that it can be understood 
by any German mechanic of ordinary intelligence. 

Isthmus of Panama, Nicaragua, 
Canal Routes, etc. By Thomas 
Wright H u rst, 1452 West Madison 
Street, Chicago. With maps. Pp. 

98. 
This very timely work is a compilation of various ar- 
ticles on the subject written for the technical journals 
by the author and various other writers. It also contains 
a valuable collection of reports, letters, memoranda, etc., 
by various engineers, travelers, etc., who have studied 
the canal problem on the spot. In addition to Panama 
and Nicaragua, other routes, such as San Bias and 
Darien, together with the Tehuan tepee ship railway, are 
reviewed. Such a work is needed at a time when the 
country is considering the question of relative cost and 
advantages of the various routes. 

The Torpedo in Peace and War. By 

Fred T. Jane. Elaborately illustrated 

by the author. London: W. 

Thacker & Company, 2 Creed Lane, 

E. C. Calcutta : Thacker, Spink & 

Company. 1898. Pp. 164. Price $4. 

The matter in this work is written in the characteristic 

and very readable style of the author, whose works on 

naval subjects are favorably known wherever an interest 

in naval affairs exists. The author explains what is the 

true sphere of the torpedo boat and the destroyer, and 

this is done in the course of a series of sketches of what 

he calls the social side of torpedo-craft life as seen by him 

during naval maneuvers and other personal experience 

of the torpedo service. The illustrations are graphic 

and on the whole fairly good. 

Plaster Casts and How They are 

Made. Bv Frank Forrest Frederick. 

New \ork : W. T. Comstock. 1899. 

IGino. Pp. 131. 61 illustrations. 

Price $1.50. 
So far as we know, there is no book on plaster casting 
in the English language, and for this reason we would 
welcome almost any contribution to the subject ; but 
Mr. Frederick's book is most admirable and treats the 
subject in a thoroughly practical manner. We have had 
many inquiries for a book on this subject, which shows 
that there is a legitimate field for it. The illustrations 
are admirably adapted to give the reader an excellent 
idea of the method of doing plaster casting of all kinds. 
The subject is treated with special reference to the use 
of art students and sculptors. 

Better World Philosophy. A Socio- 
lopcical Synthesis. By J. Howard 
Moore. Chieap:o : The Ward Wau^h 
Company. 1899. 16mo. Pp. 275. 
Price $1. 
The author is dissatistied with the egoism of our times. 
He feels it is short-sighted, mischievous, and unneces- 
sary. He believes the future is to see better things ; he 
pleads for the social recognition and control of laws of 
selection and evolution through a scientific stirpiculture 
of humanity. This book will undoubtedly interest many 
readers. 

Meisterwerke der Baukunst und des 
Kunstgewerkes. By Hubert Joly. 
Wittenberg, Germany. Price 50 
cents. 

This is a beautiful periodical, something on the order 
of Das Museum, but devoted to architecture and art 
handicrafts. The numberp will appear at intervals of 
three or four weeks, and the contents will be arranged 
according to the respective countriea. Each will contain 
2,i large half-tone engravings. The more periodicals of 
this kind the better, and we only wish that someone will 
publish a similar periodical in the United States. As 
there is no text, and the titles are translated in English, 
we see no reason why Meisterwerke should not have a 
considerable circulation in the United States. 



) 1899 SCIENTIFIC AMERICAN, INC. 



July 22, 1899. 



^tunixtxt %mmtm. 



61 



business and ^IS^ersonal. 



The charge for insertion under this head is One Dollar a 
line for each insertion ; about eight words to a line. 
Advertisements must be received at publication offi.ce 
as early as Thursday morning to appear m the follow- 
ing week's issue. 

Order White Metal & Brass Pattern Letters & Figures 
of H. W. Knight & Son, Seneca Falls, N. V. Drawer 1115. 

Marine Iron Works. Chicago. Catalogue free. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Gasoline Brazing Forge. Turner Brass Works. Chicago. 

Yankee Notions. Waterbury Button Co., W aterb'y, Ct. 

Handle & Spoke Mchy. Ober Lathe Co. .Chagrin Falls, O. 

Ferracute Machine Co.. Bridgeton.N. J., U. S. A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 141 Varick St., N. Y. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Kngine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foft of East 138th Street. New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science." by Geo. M. Hopkins. 
By mail. |4. Munn & Co.. publishers. Stil Broadway. N. Y. 

ty* Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co.. 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address muBt accompany all letters 

or no attention will be paid thereto. This is for oui 

information and not for publication. 
Refereuoes to former articles or answers should 

give date of paper and pa^e or number of question. 
Inquiries not answereti in reasonable time should 

"oe repeated : correspondents will bear in mind that 

some answere require not a little research, and. 

though we enfieavor lo reply to all either by lettei 1 

or in this department, each must take his turn. 
Buyers wishing to purchase any article not advertised 

in our columns will be furnished with addresses of 

houses manuf actnrins or carryine- the same. 
Special Writleu Inrorninlion on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Scieutilic American Supplements referred 

to may be had at the office. Pnce 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
IVIinerals sent for examination should be distinctly 

marked or labeled. 



(7689) J. W. B. asks for the coth posi- 
tion of the materials used in making the electro- polishing 
cloth; it is a cloth filled with something, and is used to 
polish all kinds of metal, silverware and glass. Also 
the composition of the magical sponge used for the same 
purpose. A. Dissolve in 20 ounces of water 4 ounces 
of soap and gradually add 2 ounces of pumice stone or 
finely powdered emery. Work this well into coarsf cloth 
with the aid of a sponge. For silverware and glass use 
jeweler''s rouge instead of pumice stone and emery. We 
are unable to give you any information regarding polish- 
ing sponges. 

(7690) L. E. T. asks : Why is hghtnin*? 

always visible around the horizon, never being seen di- 
rectly overhead ? A. In answering this question, we 
should, in the first place, express a doubt of the state- 
ment that lightning is never seen directly overhead. It 
IS true that people very rarely look directly overhead ; 
but if they did, we think they would sometimes see the 
lightning flash across the zenith from one part of a cloud 
to another part. By far the greater number of lightning 
flashes are from one cloud to another, and but few from 
the cloud to the earth. Now to answer the question: 
It is a fact that most of the lightning flashes are toward 
the horizon. This is due in general to the fact that the 
earth around us seems to be a plane and the sky seems 
to be a dome. A storm cloud moves over the surface 
of the earth at the same distance above if, disregarding 
inequalities. When first seen, it is perhaps twenty miles 
away from the observer in a straight line. It is then seen 
on the horizon. When the cloud has moved twenty 
miles, it isdirectly overhead. It has seemed to rise from 
the horizon to the zenith, but its actual motion has been 
alons the earth's surface. Its apparent rising is optical, 
only, and not real. The liehtning which plays over 
the face of the cloud during this time shares the same 
optical change, and many of the flashes seem to go 
toward the ground. This appearance of downward mo- 
tion of the lightning is also an illusion. The passage of a 
lightning flash is instantaneous, and we in our minds 
apsign a direction to it. It is possible to train one's self to 
see the flash go up from the earth to the cloud. Prof. 
Snell, of Amherst, used to say to his students that he 
always saw the lightning flash up from the earth to the 
cloud. Another effect of proiecting the motion of the 
cloud, which is nearly horizontal, againpt the concave 
dome of the sky is to cause the apparent velocity of the 
storm to increase very rapidly as it comes near us. The 
cloud seems to rit-e very slowly at first and to move much 
more rapidly as it comes over our heads. A gathering 
storm may increase its velocity of progression, but a 
thunderstorm which may travel several hundred miles 
before it uses up its force, is visible above any one hori- 
zon for a sm ill portion of its course. Its actual motion, 
therefore, is quite uniform. Its acceleration is due to 
the fact that it is much nearer to the observer when it is 
nearly, or quite, over his head. 

(7691) W. S. L. writes: 1. Have read 
your description of the Jeanty battery. 1, What voltage 
will each cell give and what amperage on short circuit? 
How many cells will be required to charge storage bat- 
tery ? A. We have no knowledge of the Jeanty cell 
beyond what is contained in the Supplement, No. 1235, 
translated from the French journal Cosmos. It is how- 
ever a gravity cell, and will give an E. M. P. of a little 
over one volt. Its amperes will vary with the total area 
of the zinc and copper plates used and the distance be- 
tween tbem. This cell can be used for any purpose for 



which the gravity cell can be used. In charging storage 
cells, five of these cells will be required for each two 
storage cells. We do not know whether these cells have 
been introduced Into the United States or not. 3. How 
many cells of storage battery and what size for one, 
two, and three ten candle power lamps? A. Ten candle 
power lamps are made for a great many different voltages. 
To light any lamp by a storage buttery, take half as many 
cells as the voltage of the lamp. The size of the cell de- 
termines the ampere hours it will give, that is, the length 
of time it will light the lamps. Without knowing what 
current the lamps use, we cannot tell the number of cells 
required. 

(7692) F. A. W. writes : I would like to 

ask a few questions in regard to the primary battery 
Jeanty that you illustrate in issue of June 24, 1899. What 
is the E. M. F. of battery ? Are they made in dif- 
ferent sizes? If so, what is the size and weight of 
cells of different capacity? lam looking for a primary 
that I can operate a lamp for a stereopticon outfit. Can 
this cell be used successfully to charge storage battery ? 
A. See answer to last query. You will require about 
fifty of .these cells to light an arc lamp for a stereopticoo. 
It is of course possible to use a battery for a stereopticon, 
but it is an expensive mode of getting light, both in 
labor and mattirials. Where the current for incan- 
descent lighting cannot be had, there is no better light 
for a stereopticon than the calcium light. Many prefer 
it for its softness, even when the electric light can be 
had. 

(7693) C. B. M. writes : In experiment- 
ing with electric detonators for blasting, etc., I wish 
to procure some data regarding same, such as resistance 
of platinum wire, heat generated, amount of current re- 
quired, etc. A. The construction of an exploder with 
which to set gunpowder on fire is not difficult. Take 
two pieces of rather coarse copper wire. No. 14 or 16 
will answer, and join the ends with a piece of rather fine 
platinum wire. No. 36 or 28 will answer. The platinum 
and copper wires should be joined by twisting rather 
than by soldering, and not more than a quarter of an 
inch of free platinum wire is needed between the copper 
wires. The other ends of the copper wires are to be 
joined lo the battery. The platinum wire is buried in 
the powder to be ignited. When the circuit is closed, 
the electric current heata the platinum wire to redness, 
and this sets the powder on fire. A couple of cells of 
dry battery should be sufficient. The resistance of pla- 
tinum, is nearly 5% times that of copper, size for size. 

(7694) W. F. D. asks: 1. Is there any 

known substance (or substances) through which elec- 
tricity cannot pass ? If so, please name them ? A. Any 
insulator fulfills the requirement of this question. There 
are many of these. Those in common use are glass, 
mica, porcelain, slate, India rubber, gutta percha, vul- 
canized fiber, paraffine, paraffine oil, and various other 
oils, both of animal and vegetable origin. These are all 
high insulators. 2. What is the most economical method 
of producing it for experimental purposes ? A. There is 
no single substance of the character referred to. Each 
of the substances we have named above has its own pro- 
cess of manufacture. 3. What is the latest theory con- 
cerning the above ? A. A substance which offers so high 
a resistance to the passage of an electric current that 
practically no electricity can pass through it, is called a 
non-conductor, and may be used for insulation. 

(7695) W. P. 0. asks : What length of 

spark must an induction coil give to successfully operate 
an X-ray tube ? A. Coils giving a spark of an inch or even 
less in length have been used to produce X-ray pictures. 
This is due to the fact that the effect of the rays upon 
the plate is cumulative, and by prolonging the exposure 
a picture can be made with a small tube and small coil. 
A small coil will not operate a large tube to advantage. 
For successful work in penetrating the thicker portions 
of the body, a coil giving a spark of even fourteen inches 
is used. 

(7696) J. T. M. asks : Will you oblige 

me by giving me the address of some house which can 
furnish all necessary material for making the electric 
motor which is described in Scientific American 
Supplement. No. 641 ? How can this machine be 
made to produce an electric light, if at all ? A. The 
machine described in Supplement, No. 641, was de- 
signed for a motor. If power is applied to it and it is 
turned at full speed, it may produce current as a 
dynamo, and it may not. Many little machines will 
not excite their own fields. You can use a battery to 
, excite the field. It then will generate a current and will 
probably light a miniature lamp. For dealers in ma- 
terials see our advertising columns. 

(7697) G. B. O. asks : Will two equal 

waves of light or sound, coming from opposite directions 
and meeting each other, cause darkness, or stillness, re- 
spectively 'f A. If two waves of any sort meet each other 
in opposite phases, as, for instance, the crest of one fall- 
ing into the trough of the other, these waves will destroy 
each other. This is called the interference of waves. It 
may be observed in water, and produced in sound, light. 
and electric waves. See any text book of physics. 

(7698) M. R. M. asks : The way to find 
the magnifying power of a telescope, field and opera 
glass, and, so doing, your kindness will be thoroughly 
appreciated. A. For the magnifying power of telescopes, 
divide the focal length of the object glass in irchefe by the 
focal length of the eye piece in inches, if a single lens. 
With Hnygenian, Ramsden, or terrestrial eye piees, the 
method of obtaining the magnifying power is illustrated, 
with the forms and combination of the lensfis. with the 
rules, in Scientific American Supplement, No. 399, 
10 cents mailed. The magnifying power of an opera 
glass is best obtained by comparison of one of the pairs 
of glasses by directvision of the other eye on a well de- 
fined object. 

(7699) G. M. asks : Will you kindly in- 
form me whether the armature can be wrapped with 
eleven coils instead of twelve in the simple electric motor 
described in Supplement, 641 ? A. You need not re- 
wind your armature because you have room for but 
eleven coils instead of twelve as designed. Make a com- 
mutator with eleven bars, the same as the number of 
coils, and proceed in other respects according to the 
directions in Supplement, No, 641. 



TO INVENTORS. 

An experience of fifty years, and the preparation 
of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO., office Scikntific American. 
63lBr oadway. New York. 
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Accumulators, forming, C. PoUak 628,676 

Acids of aliphatic creosotesters, making sulfo, 

Wendt & Lehmann 628,881 

Addressing machine, F. H. Koehler 628, 4T7 

Agricultural implement, R. Javitch 628,887 

Air coupling hanger. J. C. Look 628,586 

Alarm. See Elevator alarm. Telephone time 
alarm. 

Amalgamator, ore, J. E. Sutphen 

Anesthetic, local, G. Pertsch 

Anesthetics, device for administering, R. E. 

Mercer 

Animal trap, J. B. Morgan 

Bag. See Feed bag. 

Baling press. P. K. Dederick 

liarrel closure. 1<\ Kohn 

Battery. See Galvanic battery. Primary bat- 
tery. Secondary battery. 

Bearing, B. S. Lawson 

Bed bottom, J. E. Sommers 

Belt, C. C. Weeks 

Belt, knitted driving, M. Koch 

Bench. See Wash bench. 

Bicycle, M. Pedersen 

Bicycle, etc., H. A. Lamplugh 

Bicycle cushion attachment, W. B.Spencer 

Bicycle gearing. J. N. Newsom 

Bicycle handle bar, F. Schrader 

Bicycle saddle, W. C. Gates 

Bicycle support, B. Phelan 

Bicycles, etc.. frame for, J. A. McKee 

Binding machines, shifting device for self. W. B. 
Brown 628,645, 

Biscuits, manufacturing. W. T. Carr 

Boiler. See Range boiler. 

Book, account, J. Frudenf eld 628,788, 

Boot or shoe, M. McMahon 

Bottle, non-reflllable, F. W. King 

Box. See Folding box. Folding or collapsible 
box. Hat box. Packing box. 

Box, J. H. Greenstreet 

Brake. See Car brake. Sleigh brake. 

Bread making machine, W. Watson 

Bread, preserving, H. A. Sevigne 

Brick, W. M. Hazel 

Brick sanding and forming machme. Converse & 
Underwood 

Broom, push, J. Knecht 

Buckle, harness, H. C. Keeler 

Ruckle, harness, E. Manes 

Bung, G. F. Bokel 

Buoy, C. B. Wetterbergh 

Burner. See Gas burner. Hydrocarbon burner. 

Cabinet, bill or envelop, F. Schilz 

Cable roads, automatic grip for. J. Heenan 

Calcium car bid, producing, W. S. Horry 

Cane carrier and feeder, D. H. Walsh 

Cane knife, H. Disston 

Cap, I. Pachner 

Capsuling food extracts, C. R. Valentine 

Car brake, L. L. I.ogan ... 

Car brake. Rodgers & Scott 

Car coupling, J. E. Cunningham 

Car frame, F. E. Canda 

Car wheel, F. E. Canda 628,693, 

Cars, electric lighting apparatus for, C. A. Gould 

Cars, electric lighting system for, J. L. Creveling 

Carbureter, W. F. Steele 

Card flat end clip. Mills & Hunton 

Card lock rod. D. E. H uiiter 

Card punching machine punch selector, M. W. 
I/Ce 

Carding engine alarm apparatus, P. H. Russell.. 

Carpet cleaner, B. A. Correll 

Carpet cleaning apparatus, E. E. Hill 

Carpet sweeper, pneumatic. G. L. Westman 

Cartridge belt for fuse in automatic or machine 
guns, E. Trochain 

Case. See Show case. 

Case for sacredotal articles. J. J. Eugster 

Casket head rest, T. W. Coughlin 

Casket pedestal, .1. Ort 

Casting metallic wheels, apparatus for. C. Bush.. 

Ceiling and side wall plate, metal, G. H. Ennis 

Chain. Camelinat & Taillandier 

Chair. See Reclining chair. 

Chair and cane, combined, Kutz & Kelchner 

Chopper. See Cotton or beet chopper. 

Chronometer escapement. A. V. Chardon 

Cigar bunch rolling machine. R. M. Russell 

Cigar vending apparatus. O. W. Fisher 

Circuit breaker, automatic, C. M. Clark 

Clamp, W. H. Sheeley 

Cleaner. See Carpet cleaner. Flue cleaner. 
Stovepipe cleaner. Window cleaner. 

Clock, program, E. H. Schild 

Clothes line prop, W. F. Briggs 

Clothes wringer, G. A. Paddock 

Coal handling apparatus, W. H. Wall 

Cock, compression. J, H. Calahan 

Coffee pot. Goldsmith & Martyn 

Coin delivery and- cash register machine, E. J. 
Brandt 

Collodion mixture, Helbing & Pertsch 

Column, wooden, Schwerd & Emrick 

Compass and course corrector. J. M, Fields 

Compressed air mechanism for vehicles. F. Schu- 
macher 

Computing device and weighing scale, combined, 
J. H.Stephens 628,669, 

Computing device, tax. W. V. Parker 

Concentrating and amalgamating machine, Couls 
& Dohlgreen 

Conveyer slide block. J. M. Dodge 

Cooking apparatus, electrical. J. B. Cary 

Copies, making press. L. D. Craig 

Copying press, F. L. Dyer 

Corn knife. E. D. Woods 

Corrugating machine. C. Traxler 

Cotton elevator. C. Mcintosh 

Cotton or beet chopper. G. W. Rice 

Coupling. See Car coupling. Hose coupling. 
Spring coupling. Stovepipe coupling. Thill 
coupling. 

Crane, overhead traveling, T. R. & W. H. Mor- 
gan 

Crate, folding. Taylor & Moore 

Cream separator, centrifugal, E. G. N. Salenius.. 

Cucumber picker, W. W. Robinson 

Culinary utensil. Longfleld & Kline 

Cultivator, D. S. Blue 

Cultivator, M. & A. Sattley 

Cultivator, corn. E. Nordstrom 

Cultivator draught connection, wheeled, E. Chil- 
dren 

Cupboard and dumbwaiter, combined cellar, G. 
W. Mentzer 

Curling iron, hair, B. Gray 

Currents in conduits, pipes, etc., means for regu- 
l.ating fluid, R. Goll 

Cutter. See Paper cutter. Shade cutter. Vege- 
table cutter. 

Cutter bar, M. Viskochil 

Cutter head. C. F. Overmyer 

Cutting stick and retaining device therefor, A. 
Houghtim 

Cycle, chainless, A. W. Delane 

Cycle driving mechanism. Lane & Doney 

Cycle, motor car. or other frames, etc., junction 
of. Kirk & Jeffs 

Dental dam attachment, M. O. Nelson 

Dental plugger. Case & Shaw 

Dentist's or jeweler's drawer and tray, T. C. 
Howlcrof t 

Derrick, C. W. Kearns 



628,439 
628,489 



628,484 
628,831 



628.462 
628,819 



628.479 
628,498 
628.901 
628,818 

628,843 
628.820 
628,864 
628.839 
628,897 
628,704 
628,648 
628,723 

628.646 
628,449 

628,789 
628.836 
628,716 



628,531 



628,668 
628,869 



628,903 
628,668 
628,540 
628.718 
628.747 
628,606 

628,8% 
628,711 
628,806 
628,877 
628,775 
628,642 
628,681 
628,890 
628.550 
628,621 
628.575 
628,694 
628,658 
628,660 
628.639 
628,8:J0 
628,886 

628.481 
628,493 
628,768 
628,538 
628,505 

628,871 

628,780 
628,649 
628.633 
628,446 
623.!i79 
628,754 

628,684 

628,758 
628,677 
628,666 
628.762 
628,860 



628,678 
628.902 
628.645 
628.876 
628,691 
628,705 

628.688 
628,463 
628,898 
628,600 

628,727 

628.560 
628.895 

628,697 
628.776 
628.695 
628,698 
628.701 
628,594 
628.564 
628.485 
628.491 



628..T00 
628.725 
628.854 
628,717 
628.745 
628.857 
628.688 

628.648 

628.828 
628,580 

628,459 



628.873 
628.841 

628.466 
628.453 
628,586 

628,476 
628,487 
628,524 

628,467 
628,815 



Derrick, E. F.Terry 

Desk attachment, W. R. Rath von 

Die. See Embossing die. 

Die press, W. B. Hewit 628,626 

Digger. See Potato digger. 

Display cabinet, ribbon or braid, W. H. Wyman.. 628,642 

Door check, C. B. Harkness 628,795 

Door fastener, O. E. Wold 628,735 

Door hanger, sliding, A. Dootan 628,910 

Doors in partially open positions, device for se- 
curing, S. K. Humphrey 628,808 

Douche mat, M. M. Hawley 628,582 

Draught attachment, J. M. Carter 628,883 

Drill. See Rock drill. 

Drill, Farrington & Copeland 628,781 

Drilling, boring, or shaping machine, W. Fletcher 628,703 
Dye and making same, blue black, C. O. Muller. .. 628.721 

Dye, black, Priebs & Kaltwasser 628,607, 628.608 

Dye, bluish black, Priebs & Kaltwasser 628.ti09 

Dye, brown azo, P.Julius 628.814 

Eggs, device for beating, C. Julier 628,471 

Electric conductors, manufacture of, S. O. Cow- 

per-Coles 628,770 

Electric current regulator, F. E. Ramsay 628.849 

Electric current transformer, S. K. Humphrey... 628,807 
Electric currents at sea by the action of waves, 

device for producing, M. Gehre 628,457 

Electric furnace, J. J. Faulkner 628,782 

Electrode, battery, J. C. Howell 628,661 

Elevator. See Cotton elevator. 

Elevator alarm, electric, H. R. Bruhns 628,597 

Embossing die for burnishing rolls, E. H. Wilk- 
inson 628,593 

Engine. See Gas engine. Rotary engine. Steam 
engine. 

Engine cutoff, locomotive, M. Wilkes. 628,669 

Engine igniter, gas, C. O. Carlson 628,448 

Eraser cleaning machine. J. L. Smith 628,615 

Etching cylindrical surfaces, H. Lyon 628,687 

Extractor. See Ingot extractor. 
F'abric. See Textile fabric. 

Fan attachment, W. R. Blevins 628.744 

Fasteners, stud member for separable, G. E. 

Adams 628.618 

Faucet, C. S. Frishmuth 628.786 

Feed bag, E. Dawson 628.451 

Feeding and weighing machine. P. C. Waring 628,879 

Fence, wire, G. H. Chand lee (reissue) 11,758 

Fence, wire, G. H. Chandlee 628,450 

Fencing machine reeling mechanism, J. A. 

Jewell 628,809 

Filter, W. M. Deutsch 628,884 

Filter, water. Bliss & Richmond 628,517 

Filtering beer, etc., apparatus for, C. Haefner 628,534 

Fire escape, H. J. Maier 628,824 

Fire escape, J. E. Young 628.736 

Fire escape and truck ladder, J. F. Mack 628,629 

Fire kindler, J. F. Murphy 628.833 

Fireplace. C. B. Nay 628,837 

Fishing reel, D. M. Quarles, Jr 628.847 

Flexible joint, A. Campbell 628.692 

Flexible material, machine for making articles 

of, Shedlock & Hudson 628,728 

Flexible material or articles formed therefrom, 
apparatus for setting or curling, Shedlock & 

H udson 628,729 

Flue cleaner, H. A. Ruggles 628.611 

Fluid actuated motor for actuating fluid, T. O. 

Perry 628,547 

Fly paper holder, J. W. Schriever 628.494 

Folding box, R. A. Kneeland 628.642 

Folding machine, N. Haywood 628.7'.i8 

Folding or collapsible box, J. H. Chenoweth 628.7tiO 

Folding table, J. W. Hoshour 628.712 

Formaldehyde solution, J. J. A. TriMat 628.502 

Fruit grader, dipper, and spreader, F. M. Star- 

rett 628,866 

Furnace. See Electric furnace. 

b'urnace feeder and grate, C. J. Bell 628,740 

Furnace spark arrester and draught producer, A. 

Brechot 628,760 

Furnace wall cooling device, Gaines & Gustaf- 

son 628,790 

Furnaces, air feeding apparatus for boiler, W. 

Kneen 628,817 

Furniture, composition of matter for cleansing 

and polishing, O. P. Macklin 628,482 

Galvanic battery, W. Rowbotham 628,855 

Game, II. A. Davis 628.773 

Game apparatus. Cosner & Mathews 628,769 

Gas apparatus, acetylene, A. A. Strom 628.641 

Gas burner, H. D. Gue 628.708 

Gas burner, M. Strakosch 628.561 

Gas engine, C. W. Bogart 628,!il8 

Gas generator, acetylene, J. Harris et al 628,462 

Gas holder, A. A. Strom 628.868 

Gas main bag. G. W. Schultz 628,726 

Gearing, F. Humpage 628,469 

Generator. See Gas generator. Steam genera- 
tor. 

Glass block, hollow, A. Lasch 628.821 

Glass, metal joint for window, H. W. Rudolf 628.589 

Glove fastener. A. F. & E. F. Hall 628,660 

Governor, steam engine. L. Skinner 628,591 

Grader, ditch, J. J. Helling 628.800 

Graphophone recording styles, machine for mak- 
ing, T. H. Macdonald 628,544 

Grinding machine. J. Gilson 628.623 

Grindstone, G. W. Jones 628,715 

Guns on board ship, means for use in working 

quick Bring. J. A. Normand et al 628,840 

Hair fastener. A. L. Bates 628,696 

Hairpin, D. W. Irvin 628.664 

Hair trimming device. M. McCarter 628,722 

Hammer, steam, J. F. Doolittle 628„599 

Handle for toilet articles, E, Oldenbusch 628.673 

Harmonica. F. Strauss 628.640 

Harness attachment, G. E. Pooler 628.549 

Harness collar supporter, W. N. Houghtaling 628,713 

Harrow, R. J. Chenoweth 628.761 

Harrow, U 1. Fowle 628.785 

Harrow, P. A. Schumacher 628.653 

Hat box. pyramidal. M. L. Horning 628,465 

Hat holding attachment for chairs, F. R. Otten- 

heimer 628.605 

Hat making machine, P. C. Waring 628,878 

Hat support for theater seats. E. J. Gueiizel 628,5.33 

Heater. See Hot air heater. Steam heater. 

Heel compressing machine, W.J. Voung.. 628,512, 628.613 

Hoisting apparatus, T. Shipley 628,861 

Hominy mill, J. Beall 6'i8.516 

Hook and eye, D. L. M. Mclntyre 628,604 

Hook and eye, B. F. Orewller 628,674 

Hook and eye, w. W. Pierce 628.634 

Horseshoe, W. E. Shaw 628.590 

Hose coupling. J. Collette 628,765 

Hose nozzle. M. H. Hurt...; 628,907 

Hot air heater, electricnl. J. A. Elliott 628,702 

Hub for wheels of velocipedes, etc., E. Ger- 

mame 628,791 

Hub, wheel, R. F. A. MacKinnon 628,823 

Hydrocarbon burner, C. M. Gray 628,659 

Hydrocarbon burner, J. A. Mason 628,826 

Incandescent mantle and making same, F. Fritz.. 628,787 
Incandescent mantles, apparatus for trimming 

Welsbach or other. G. S. Barrows 628,595 

Indicator, Vandegrift & Webb 628,900 

Ingot extractor. J. Kennedy 628,473 

Injector, A. Fuller 628,466 

Injector, E. J. Young 628,684 

Inkwell, S. H. Nixon 628,672 

Inner sole, , I. S. Damrell 628,699 

Insulated rail support. King & Mead 628,667 

Insulation of electric wires, J. A. Poche (re- 
issue) 11,769 

Jack. See Lifting jack. 

Jar cover or closure, W. S. Shaw 628,613 

Joint. See Flexible joint. Kail joint. 

Journal box, B. S. Lawson 623,480 

Knife. See Cane knife. Corn knife. 

Knob heading machine, H. K. Jones 628,666 

Lacing hook setting machine, G. W.Allen 628,738 

Ladder, step. J. P. Grace 628,624 

Lamp, miner's. W. A. Dunlap 628.653 

Lantern, J. H. Hill 628,804 

Lantern, tubular. C. '1'. Ham 628,461 

Lasting shoes, fastener for use in, E. S. Durkee.. 628.777 

Lath or sheathing, metal. G. A. Turnbull 628,565 

Lathe spindle work holder, Whitney & Harring- 
ton 628,7.30 

Lathe tool holder, J. Gregory 628,707 

Lemon squeezer, W. H. James 628,470 

Lifting jack, W. C. Hilderbrand 628,803 

Liquids, apparatus for regulating the level of, K. 

Grosswyler 628,581 

Liquids, closing device for vessels for containing 

volatile, L. Goybet 628.460 

IjOcomotive boiler cleaning device. T. J. Rossell 628.551 

Locomotive driving wheel, I. N. Wissinger 628.73;^ 

Loom. .1. H. Northrop 628.89.3 

Loom shuttle Hlling carrier, J. V. & E Cunniff. .. 628,772 

Loom warp stop motion, A. Wilkinson 628.731 

Lubricator, W. S. Pierce 628.675 

Lubricator choke valve feed. Weldon & Egger.. . 628,880 
Mail distributing boxes, partition for, Myers & 

Rinehart 628,892 

Manure loader, automatic, W. Bell 628,741 

Mask, base ball, B.T.Rogers 628,724 

Mat. See Douche mat. 

Measure, C. L. Fulton 628,622 

Measure, tape, B. H. Kirk 628,475 

Measuring air currents, etc., apparatus for, H. 

Kuhne 628,478 

Meat securing device, J. Patterson 628,546 

Meat tree, J. J. Fitzgerald 638,784 

(ConMnued on page 62) 
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ORDINARY RATES. 

Inside Pase* each insertion. - 73 cents a line 
Back Page, each insertion. - - $1.00 a line 

5^"For some classes of Advertisements, Special and 
H iher rates are required. 

Tlie above are charges per agate line— about eight 
words per line. This noiice shows the width of the line, 
and is set in agate type. Kngravings may head adver- 
tisaiuents at the same rale per agate Une, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
ruornmp to appear in the fiiiiowinff week's ia^ua 




w 



OOD 01 PIETflL WORKERS 

without steam power can save 

time and money by using our 

Footaqmiaiiil Power maciiQeiy 

SEND FOR CATALOGUES— 

^— Wood -workings Machinery, 
i?— Lathes, etc. 
SEIIECA FALLS KFG. COMFAVT. 
6^6 Water St., Seneca Falls, N.Y. 



L"CWER& FOOT SHAPERS, PLANERS. BRILLS. 
Attmitg machine, shop outfits, tools 
rK I ^bO" AND SUPPLIES. CATALOGUE FRtL 
SEBASTIAN LATHE COJ20 CULVERT ST. CINCINNATI. 0. 



Economy Drilling Compound 

Superior to Oil or other Lubricants. 

Keeps Tools Cool and Sharp, Produces 
firaooth Work and fine Finish, is Clean and 
Does Not Kust or Gum. Adopted by U. S. 
Government, Railroads, and Leading Man- 
ufacturers. Barrels, 7c. a lb. Half- Barrels, 
8c. a lb. Freight prepaid. Sent on approval. 

THE WHITE & BAGLEY COMPANY, 
WORCESTER, MASS., U. S. A. 




1.LECTRIC 



POCKET T TrLTTT 
SEARCH lli\7lll 
Over 50*000 nowin use, which includes 
the U. S. Army and Navy. No wires to 
out of order, no cbem- -5. 
icals to spill, no dan- ^ 
ger even amonK eiplo- ^ 
hives. For flash or con- ^ 
tinuous light. A child ' 
can operate it. Practical, useful, economical. i*rice 
complete, l)y mail, $3.30. lE^ Particulars Free. 
Ja.viI:S S. BARRON & CO., General Electrical Supplies, 
24-30 Hudson Street, NEW YORK. 





BARNES* 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has thase Qreat Advantages: 

The speed can be instantly chanRed from to 1600 
wkboat stopping or ahifbtig belts. Power applied 
cm be graduated to drive, witb equal safety, the 
smallest or largest drills within its range— a won- 
dtrful econnniy in time and great saving: in drill 
breakage Send for catalogue. 

W.F. & JNO. BARNES CO., 
Iflfl!) Ruby St., - Kockford, III, 



The Forbes Patent Die 
Stocks for Hand or Power. 

It can be used as a power machine 
in the shop or taken from the base 
and carried out as a band machine. 
It^" Send for Descriptive Catalogue. 

CURTIS & CURTIS, No. 78 H. or p. Machine 
6 Garden St., Bridgeport. Conn. Range2^to4" R. H. 




Merceriaing apparatus, G. W. Miller 

Merry-go-round, marine, Tj. Simmons 

Metal bars, apparatus for handling, Edwards & 

M organ 

Mill. See Hominy mill. Windmill. 

Moisture chamber for blotter l>aths. H. E. Gifford 

Mould, T. F. Keller 

Mould and mould apparatus. O. Plisele 

Mould cooling device, J. K. Lippincutt 

Mouldiiit: for electric wires, etc.. M. & D. W. 

Chase 

Motor. See Fluid actuated raotf»r. Wave motor. 
Musical instruments, device for stringed, W. S. 

Heed 

Necktie, PJ. Ueynian 

Newspaper folding and wrapping machine, T. 

Wolfe 

Numbering punch, W. M. Price 

Nut lock, G. D. Wine.. 

Ordnance, breech loading, C. 11. Tompkins 

Organs, self-playinir device for, F. W. HedKCland 

Oven, baker's, \V. Neuhs 

Packinjj box, M.N. h'd wards 

Packing, metallic. .1. T. N. Angell 

Packing, rod, J. ^. McDonald 

Paint agitator, C. A. Brown 

Paneling and veneerinn, composite embossed, B. 

Caveneget 

Paper, apparatus for imparting water finish to, 

G. S. Witham 

Paper cutter, C. Beck 

Paper cutter, AV. H. Lewis 

Paper, machine for threading piles of, G. A. W. 

Ehrhardt 

Paring fruit, etc.. instrument for, C. C. Wallace.. 

Pen. fountain, J. PI. Burton 

Percussive tool shield, W. French 

Perfecting press, flat bed, H. Stamm 

Photographic plate holder. W. H. Lewis 

Photoprinting processes, manufacture of screens 

for, T. Herbst 

Picker. See Cucumber picker. 
Pin. SeeHairpin. Safety pin. 

Pipe joining apparatus. J. W. Abrahams 

Pipe wrench, W. A. Bradford 

Pipes, tubes, etc., cap and coupling for, G. F. 

Griffin 

Plating machine. H. R. Boissier 

Plow, K. Bruesewitz 

Plow, Mabry & Morgan 

Plow, .1. Oliver 

Plow. M. J . Seif ried 

Plow clevis and wheel adjusting device, J. T. 

Boyles 

Pneumatic wheel, K. E. Powers 

Pneumatic wheel, Thornton & Lea 

Pot. See ColTee pot. 
' Potato digger, P. Brown 

Potato digger. J. Skinner 

Press. See Baling press. Copying press. Die 

press. Perfecting press. Tobacco press. 
Primary battery. E. Raines 

Printing attachment for roll paper holders, J. W. 
Bueil 

Printing machine, cylinder, C. Potter 

Printing machine, polychrome, H. de Montiii 

Prints, removing superfluous powder or dust 
from bronze, G. G. Torlinu 

Pump or motor, rotary. J. Grindrod 

Punch making machine, A. ,1. Bradley 

Puzzle or toy, marine, J. F. Butz 

Radiator, heat. M. M. Brophy 

Rail joint, J. E. Smith 

Railway switch, electric, F. A. Rufl" 

Range boiler, J. H. Stone 

Reclinine chair, I. N. Dann 

Refrigerator. H. M. Kirby 

Register, A. C. SpotTord 

Rein holder, J. Trantoni 

Rock drill and rock drill bit, etc., A. Gozzard 

Rotary engine, M. Vay 

Rudder hinge, C. S. Hamilton 

Saddle clamping attachment, T. J. Biggs 

Safety pin, K. T. Clark 

Sash, window, E. M. Squire 

Sausages, etc., machine for slicing German, W. 
A. Van Berkel 

Saw filing machine, S. W. Gutridge 

Saw sharpening raactiine, L. L. Filstrup 

Scale. C. L. Bell 

Scale. G. W. Chandler 

Scale, combined multiple weight and pendulum, 
J. H. Stephens 

Screen. See Well sand screen. 



628.669 
628,679 

628.528 

628,657 
62«,HI6 

62*1.578 
628.543 

628,606 



628,851 

628,58;{ 

628,509 
628.846 
628.732 
628.870 
628.5;i) 
628,4 SH 
ti2a778 
(■.28.51;-) 
628.8HO 
628,751 

628,647 

628/)70 
628.441 

eaa.908 

628,885 
628,68:i 
628.690 
628.455 
ti'2K."To7 
628.889 

628,536 



628.643 
628,749 

628,793 
628.686 
628.573 
628.603 
628,632 



628.748 
628,845 
628.662 

628,444 
628,495 




Prices » 1 bu and up. Send for Catalogue, 



Stock Sizes li to 22 foot. 
Safe, Reliable and fully guaranteed. 
PIERCE ENGINE CO.. 17 N. 17th Street. Racine, Wis. 



ESTABLISHED 1850. 

THE DEFIANCE MACHINE WORKS 

~PiB?r°s'TDEFIANCE.OHlO,U.S.A. 

MANUFACTURERS OF SPECIAL 
WOOD WORKING MACHINERV 

FOR HUB, &POKE, WHEEL, BEND 
I NG, WAGON, carriage:, SHAFT, 
POL t, NECK- YOKL.Sm&LLTRtE 
HANDLES. BARREL- HOOP FACTORIES 

LARGEST LINE IN THE WORLD 
SATISFACTION GUARANTEED 




Fello< Bending Mtcblns 



lUST WHAT EVERY YOUNG ELECTRICIAN WANTS. 

THE MODEL 

DYNAMO-MOTOR. 

Will Decompose Wa- 
ter. Do Electro Plat- 
ing, Light Incandes- 
cent Lamps, Run 
Machinery, etc. 

IW Send 2c. stamp 
for illus. catalogue. 

Elbridge Elecincai mig. Co,, Elbrldge, N. Y., U.S.A. 




ROCK DRILLS 

AIR COMPRESSORS 

SIMPLEST. MOST EFFICIENT and DURABLE. 

CRAND drill CO. 1 

Send for Catatonue. 1 UU broaaway. New tork. 



Olds Engines 



ARMSTRONG'S No. THREADING MACHINE 

Can be attached to bench or post. 
Designed for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Hastwo speeds, 
one lor pipe ^ to 1 inch; the 
other for pipe ihi to 2 incbea, 
inclusive. Uses the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 
Sarticulars. The ArniBtrouB: 
Ifsr. Co., 139 Centre Street, 
New York. Bridgeport, Conn. 





628,563 
H2S,1I06 
628,687 
628,520 
628,683 
628,555 
628,856 
628,680 
628700 
628,888 
628,556 
628,501 
628530 
628.5«« 
628,710 
628,-43 
628.698 
628865 

628,742 
628,625 
628,655 
628,672 
628,525 

628,558 



ROTARY PUMPS AND ENGINES. 

Their Origin and Development.— An important series o 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1 1 <>9« 1 1 I O. 1111. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 



The Fraction of a Hair's Breadth 

implies the most minute accu- 
racy and it applies particularly 
to that wonderfullyjjrecise tool 
shown in cut— the Eight-inch 
m ^ Precision Lathe. Bed, 40 
^^ inches long, of fine grade cast 
iron, milled and scrape finish, 
R-inch swing, 22 inch between 
centers. Plain turning and endless other operations 
may be performed with this tool. Every part built to 
last and guaranteed. Manuf act ured by 

FANEUIL WATCH TOOL CO.. Brighton. Boston, Mass. 




insmall sizes need 
no gasoline con- 
nections, they are 
all marie, no sepa- 
rate reservoir, a 
temporary supply 
is in air-tight base. 
Olds Eneines are 
the Sim pie st and 

surest. 
Olds Gasoline Engine Works. Box 418, Lansing, Mich. 




WOLVERINE" 

GAS & GASOLINE ENGINES 

STATIONARY AND MARINE. 

The " Wolverine '' is the only revers- 
ible marine gas engine on the market. 
It is the lightest engine for its power. 
Requires no licensed engineer. Ab- 
solutely safe. Manufactured by 

WOLVERINE MOTOR WORKS. 

12 Huron St., Grand Rapids, Mich 




NEW YORK UNIVERSITY 

School of Applied Science 



1899- tSOO. 

DepartmeotB of Civil* Alecbaoi- 
calj Chemical Engineerioff and 
Industrial Chemistry* 

Address for Circulars, 
OFFICE OF DEAN, 

University Heishts, N. V. City. 
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For Heavy Continuous Work 

" every machine shop will commend our 

Power Pipe Threading and Cut- 
ting Macuine. Cones are central 
over machine, equalizing the weight. 
Within the cones are compound gears 
giving six changes of speed. Gears 
require no extra space, and arn pre- 
1 ^.ected from dust or accident. Chasers 
can be opened, threaded pipe removed, 
another inserted and cut without stop- 
* pine machine, t^" Send for Catalogue. 
THE MERRELI. MFG. CO. 
^lOl CurtiF's Street, TOLEDO, OHIO. 




BUILDERS 

DESIGNERS 



DESIGNERS ^ A PHl^^ 




This h^aU Wind, Steam, or Hor e Power. 
We offer the ^VKIt^T^-K 'Jj^ actus! horse power 

GAS ENGINE 

nr $150. Ifsa 10 per cent discount for cneh. Built 
m interchangeable plan. Built of b«et material, 
vlade )D lots of lUO therefore we c«n make the price. 
Hoxed for shipment, weigfht MW lbs. Made for Qsa 
or GaeoliuA. Alan Horizontal Engines, 4 to 30 h. p. 

WEBSTER MFG. CO., 
1074 West 15th St., Chicago. 

Eastern B:«nch: 38 D Dey Street. New York City. 

Southern Agents; Boland A Gschwind Co., Ltd,, 

So. Peter and Lafayette Ste., New Orleans, La. 



WOODWORKING MACHINERY.^ 

t'or Planing Mills. Carpenters, 
Piiilders, Furniture, Chair. Vehicle, 
Wheel and Spoke Makers, etc. 

^T" Correspondence Solicited. 
Illustrated 312-pas:e Catalogue free 
to manufacturers and foremen. 

THE ECAN CO. 
327 to 347 West Front Street, 

Cincinnati, Ohio. 




Jin Educational 
Suppkmm Tndex 

An " Index to Valuable paprers on Popular Science 
by the Best Authorities Published in the Scien- 
tific American Supplement," has been prepared 
under the auspices of The Science Committee of 
the Brookline, Mass., Educational Society, Mr. 
John C. Packard, M. A., Chairman. One thousand 
subjects are arranged under thirty-flve beads in 
the forty-page booklet which is mailed free to any 
address by the publishers of the Scientific Ameri- 
can Supplement. 

nUNN & CO.. 361 Broadway, New York. 



Screw machine speed changing mechanism, C. Ij. 

Grohmann 628,794 

Screw machine speed changing meuiianism. L. C. 

Woerner 628,734 

Screws, etc., machine for separatmg chips or 

shavings from, H. K. Jones fi28,665 

Sealing device, pacitage, J. T. Craw 628,771 

Secondary battery, C. Ridsdale 628.49'i 

Separator. See Cream separator. 
Sewing machine spooling device, C. C. M. Wag- 
ner 628.874 

Shade cutter, E. Litten 628,\m 

Shaker attachment for tumblers, etc., VV, Edson. 628,904 
Sharpening rotary cutters, machine for, N. K. 

Skow 628,496 

Shears, F. Macri 628,48H 

Ship, G. A. Chaddock 628,757 

Ship's rudder frame and gear, F. S. Cormier 628,767 

Show case, M. Void 628,682 

Signaling apparatus and circuit, electric, h\ B. 

H erzog 628,464 

Signaling device, train, W. A. & B. S. H. Harris.. t;28,796 

Signature gatherer. J. B. Mercer 628,829 

Sled, H. A. Spalding 628,863 

Sleigh brake, A. D. Polleys 628,844 

Snap, harness, J. K. A 1 wood 628.611) 

Soap cutting machine, W. W. Williams b"2S,507 

Solder, self -fluxing, J. F. Kester 628,&41 

Sound recording and reproducing machine. 11. 

Jones 628,810 1 o 628.813 

Spigot, multiple way, D. Fisher 628,783 

Spike. S. W. Higsins 628,537 

Spindle, M. Campbell 628,523 

Spinning frame yarn protector attachment. Wall 

& Schedlbauer 628,875 

Spinning ring holder, E, P. Mason 628,825 

Spout and spouted vessel, W. A. Dunlap 62H.652 

Spring coupling. H. C. Swan 628.869 

Square, bevel. Brown & Beauchene 628.753 

Square, steel, J. B. Robichan 628.8.'>3 

Stamp, hand, J. Cooke 628,760 

Stamp mill journal box, T. W. Capen 628.447 

Stand pipe and fire escape, combined, H. Vieregg 628.872 

Staple, screw. W. F. Schall 628,612 

Steam engine, C. C. Worth ington 62b.5ll 

Steam generator. J. C. Parker 628.606 

Steam heater, F. M. Radke 628,848 

Stencilinp machine, rotary, G. W. Cummings 628.651 

Sterilizing canned goods, apparatus for, F. W. 

Smith 628.5.')4 

Stovepipe cleaner. E. H. Kingsbury 628.474 

Stovepipe coupling, J. J. Werner 628.882 

Strainer for liquor barrel faucets, E. L. Hoppe. . . 628,805 

Street sweeper. S. Stephens 628,616 

Sulfo compound and making same, fatty aro- 
matic, E. Twitchell 628.503 

Switch. See Railway switch. 

Switch and signal mechanism, V. K. Spicer. 

628,636 to 628,638 
Table. See Folding table. 
Tagging plug tobacco, machine for, J. V. Bohan- 

nan 628.746 

Tagging plug tobacco, machine for, F. W. Woer- 
ner 628,508 

Telephone switch apparatus, signal, and circuit, 

T. C. Wales, Jr 628.567 

Telephone time alarm. H. Keim 626.472 i 

Textile fabric. W. Strang. Jr 628.867 1 

Theater dimmer, A. W. Berresford 628.*W5 | 

Thill couplinff. F. Reese 62a.8.V2 | 

Thill coupline and antirattler, H. Breiding 628,443 

Threshing attachment for fodder cutting ma- 
chines. F. W. Beach 628.571 ' 

Tile. E. Ahrens 628,737 

Timepiece holder, C. H. Ingersoll 628.714 

Tires, valve for inflating pneumatic. A. O. War- 
ner 628,617 

Tobacco press, A. V. Hysore 628,663 

Toe weiEht. J.C.Gould 628,706 

Tool holder, h\ H. Cathcart 628.756 

Tool holder for machine tools, double, H. M. 

Brown 628,752 

Top rol 1. L. W. Campbel I 628,521, 628.522 

Top, spinning, G. K. Aishton 628,644 

Toy, Burke & Donigan 628.519 

Toy, J. R. McNamara 628,670 

Toy, child's, J. D. Fadden 628,654 

Trace carrier, J. B. Gathright 6"28.529 

Track fastening, A. L. Anderson 628,441 

Train order delivering mechanism. L. Wagner... 628,504 

Trap. See Animal trap. 

Trial frame and optometer therefor. H. II. 

Hempler 628.801 

Trolley. H. J. Humohrey 628.662 

Trolley pole, S. G. Reynolds 628,610 

T ..II. : wheel. J. Kalte 628.539 

True J and hall, tramway. W. C. Davis 628,.^27 

Truck, car, F. E. Cauda 628.576,628.577 

Truck side bearing, car. E. Cliff ^a- rt 

Tufting device. D. E. Rowley 628,552 

Turbine, B. & B. Russell. 628.635 

(Continued on pa§e 6S} 
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PURPOSES 

'CHICAGO IIL.U.5A 



Mowing Machines! 

First-class Special Factory for Asricultural Ma- 
chinery (stock company) which sends its salesmen 
semi-annually to all dealers in Germany, which has its 
customers and representatives in all good locations, 
and which has a factory and warehouse in Western 
Germany, wishes to secure the 

GKNKT^Ai. AGENCY 

of an Efficient, Al JUowine Machine Factory 
for the entire German Empire. Correspondenceto 
be addressed K.C.4l99,to Rcdolp Mosse, Berlin, Ger. 



The Coburn Patent Trolley Track 

Store Ladders. 

A PAIR OF STAIRS ALL ALONG 
THE LINE OF SHELVES. 

tW Send for Book. 

The Coburn Trolley Track Mfg. Co. 

HO L YOKE. MASS. 




On Receipt of Ten Cents in Stamps (practically 
25% of retail price) we will send you one of our 

1-2 INCH AUGER BITS 




CRYSTAL 



manganese dioxide. Is 
STURM, Altona ( 



PYROLUSITE 

) per ce 
ERNST 



Pluverized and in gralns.'Icontalning up to 95_j)er cent 
is cheaply sold by 
Elbe). Konigstr. 207, Germany. 




Powerful, Responsive, Durable and Efficient. 

REEVES" 

Variable Speed Counter Shaft 

for securing any speed without change of belt 
or loss of time. Specially adapted for all 
kinds of experimental machinery. Printing 
Presses, Motor Carriages, Ironworking Tools, 
Woodworking Machinery, or any and all ma- 
chines requiring a chantre of speed or feed. 
it^~ Send for handsomely illustrated 
Catalogue " S. A." free. 
REEVES PULLEY CO.. Columbus, Ind., U. S. A. 



I Adjustable Scriber. 



A knurled and nick- ^ 
eled hollow sleeve, 

with a ^ 

=" ' I clamp- ^ 

ing de- 





to hold 

different 

A tools. Made in 8 in. and 12 in. lengths. 

A either size. 50c. Knife point for patter 

T 15c. ertra. V^T Catalogue of Mne Tools free, „ 

1 1%^, STARRETT &9r3. Athol, rs^.l I 



' vice at each end a 
Price of A 
Knife point for pattern makers, T 



A fine cutting tool, perfect clearance, especially good in 
hard wood and for end boring. Send for Cir. S. A., free 

THE FORD BIT CO., Holyoke. Mass. 



SECCOTINE 



STICKS EVERYTHING. 
NEVER LETS GO. 

Sold by all druggists, depart- . 

ment stores, etc , or send 15c. /B^l "SECCOTINE" 
stamps, for sample tube to U! snefcs mnthinB 

AMERICAN AGENCY. HB^ _. -v^" 'ron- 
1016 Wool Exchange. N- Y. 



If you want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 

Drill Chucks, Little Giant , 

Drill Chucks 

Improved, 

Oneida Drill 

Chucks, Cut- 

ting-oft 

Chuck8,Scroll^ 

Combination 
Lathe Chucks, Geared 
Ciirobination Lathe Chucks, Plain Universal Lathe 
Chucks, Independent Lathe Chucks. Made by 
Westcott Chuck Co., Oneida, N. Y., tl. S. A. 
Askjor catalogue in English. Fi-ench^ Spanish or German. 
FIRST Prize at Coi.iimbian exposition. 1-.93. 





For 



the Best Ruling Machines, 

Hand and Power, with or without the 
URROWS IDEAL AUTOMATIC STRIKER 
and LAPPER. 
IDEAL BEAM STANDARDS 

IDEAL INK FOUNTAINS, 
and IDEAL CRANK, apply to 
, J. PIPER, Manufacturer. Sprinefield, Mass. 




Oar Folding Boats are puncture proof. Galvanized steel ribbing. For hunting, fiahinB, erploriuR and family 
.pleasure. Walter Wellman took them on liis polar tri p. Lieut. Schwatka explored 
I the Yukon with them. Awarded first premium at World's Fair. Send 6 c. for cat- 
alogue. 40 engravings. KING FOLDING CANVAS BOAT CO., Kalamazoo. Mich. 



Plapg M few Me 

Anyone contemplating the building of a new home will find the 

Building Edition of the Scientific American 

I of peculiar and absorbing interest. This beautiful publication is 

issued mOTithly, and contains practical articles and suggestions 
I on modern house building, together with a series of splendid 

plates, showing perspective views and floor plans of the most up- 
I to-date modern dwellings, estimated cost, etc. A sinele issue of 

this handsome periodical is often worth the year's subscription 
I price to the intending builder. Write to-day and send 25 cents for 

a single copy, or ^2.50 for annual subscription. 

I MUNN & CO., Publishers, 361 Broadway, New York. 




© 1899 SCIENTIFIC AMERICAN, INC. 



July 22, 1899. 
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*'American-Hunnings" 
TELEPHONES. 

Transmitters, Mapneto Bells and Tele- 
phone Switcbboards. Over !200tOOO of 
our telephones in successful operation. 
Used by War and Navy Departments. Id 
ordering state length of line, whether 
sinerle line or metallic circuit and number of 
telephones to be used ononeline. t^'Send 
f Of catalogue "S. A." 
AMERICAN ELECTRIC TELEPHONE CO., 
173 South Canal St., Chicago, III. 



The Eureka Clip 

The most useful article ever invented 
for the purpose. Indispensable to Law- 
yeis, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. l{o(jk marker and paper clip. 
Does not mutilate the paper. Can be 
useil repeatedly. In boxes of 100 for 25c. 
'I'd be had of all bookaellera, stationers 
and notion dealer.'^, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
I'm Co., B0XI21. Bloomficld, \, J. 




^New Microscope for Nature Study 

^ and for use in the Examination of Ores* 
Metals, Wools, Fibre, etc. 

ueen Acme No. 6 rfS. o'bfe"o?!?^ 1^^. 

- ing power of about 100 diameters, 1 set of 
' 12 prepared slides of insect parts and other 
interesting specimens, all in case, $16.00 
tW^ Ask your nearest Optician for it. 
QUEEN & CO., Inc. 
^Optical and Scientific Instrument Works. 
* 1010 Chestnut St., Pbiia., Pa. 

Writefor Circular. 59 Fifth Ave., New York. 




^ 'LEADING PHOTOGRAPHERS 

^,^^SEND FOR CATALOGUE TO 

./WOLMER&SCHWINGM'F'GCO, 

271 CANAL STR. NEW YORK, 



OTJiF'r'S 




ncai 



with tbelmproved Wash- 
burne Patent CuflTHold- 

er» can be placed just where 
you want them; will never 
slip but may be instantly re- 
leased. Drawers Supporters, 
easily adjusted or taken oflF— 
excellent for holding erolf 
trousers. By mail, 20c. the 
pair, i^" Catalogu£ showing 
these and other noveltAes, free, 
n Ring Co.. Box P. Waterbury 




REVERSING STEAM TURBINE.— PAR- 

son's recently perfected turbine for boats. Illuetrations 
showing details. Contained in Scientific American 
SuppLEMiiNT, No, 1158. Price 10 cents, by mail, from 
this office, and from ail newsdealers. 




?8u USE GRINDSTONES ? 

Lf so, we can supply you. All sizes 
mounted and unmounted, always 
Itept in stock. Remember, we make a 
speci altyof selecting stones for all spe- 
cial purposes. tW Ask for cataloQue 

The CLEVELAND STONE CO. 

2d Floor, Wilshire. Cleveland. 0. 



TuroinK irregular forma, apparatus for, G. A. Mc- 

Lane 628,486 

Type case. C. J. Botz «28,442 

Type castinp; and composing machine, C. Meray- 

H orvath 628.631 

Type machines, machine for perforating strips 

for. Bancroft & Wood 628,620 

Typewriters, etc., paper feeding mechanism for, 

II. Duruz 628,454 

Valve, ball check, .1. Essex 628,77'.* 

Valve, engine, Mather & Snyder ti28.6;S0 

Valve for pipes, vent, J. <iruber *)28,5a2 

Valve, high pressure. G. (i. Newman 628,671 

Valve pressure regulating, J. H. Hall t>28,7U'.t 

Vegetable cutter, E. T. Clowe 628.763 

Vehicle body hanger, GJ. 1\ Chatterton 628.759 

Vehicle, electric, W, K. Zimmerniann 628,514 

Vehicle, spring, 11. A. Moyer 628.720 

Vehicle wheel, H. Campkin ti28,755 

Vehicles, means for uniting parts of, Morrill & 

Wells 628.8!tl 

Velocipede, ti- T. Smallwoort — 628,614 

Vending machine, coin controlled. N. I. W'oolsey. 628.510 
Ventilator. See Window ventilator. 

VotinK machine, A. J.Gillespie 628,792, 628,9UJ 

Wagon body, A. M. Sehmitt 628,858 

Wagon box corner shield, D. W. McClaughry 628.834 

Waist and skirt attachment and support, W. 

h'raser 628.601 

Warp threads, machine fur drawing in, K. 11. In- 

gersoll 628,627. 628,628 

Washbench, folding, ij. G. Bunyea 628.574 

Washing machine clothes conveyer. E. & J. Has- 

kins 628,797 

Water closet seat, J. Herrmann 628,802 

Wave motor." M. Gebre 628.4.t8 

Weighing machine, J. & 1). D. A. Outcalt 628,804 

Well sand screen, water. B. l^'. Hudson 628.4f)8 

Wheat for sowing, apparatus for selection of, J. 

i-\ Mathias 1 628,827 

Wheel. See Car wheel. Locomotive driving 

wheel. Pneumatic wheel. Trolley wheel. 

Vehicle wheel. 

Wheel, O. H. Smith 628.8(12 

Windmill. H. W. Smith 628.4'.); 

Window cleaner, Cochrane & Thielemann (128,764 

Window ventilator. Lippincott & Gilton 628,602 

Wire and slat weaving machine. G. E. De Vore . .. 628.774 

Work holder, R. H. Lea 628.822 

Wrench. See Pipe wrench. 

Wrench, J. H.Neal 628.838 

Wringer. See Clothes wringer. 



JUST PUBLISHED. 

Mechanical Movements 

POWERS, DEVICES AND APPLIANCES. 

By GARDNER D. HISCOX, M. E. 

Author of "Gas, Gasoline and Oil Engines." 

Large 8vo. 402 Pages, 1649 IllustrationSt 

with Descriptive Text. PRICE, $3.00. 

A dictionary of Mechanical Movements, Powers, De- 
vices, and Appliances, with 1649 illustrations and explan- 
atory text. This ia a new work on illustrated mechanics, 
mechanical movements, devices, and appliances, cover- 
ing nearly the wbole range of tbe practical and inven- 
tivefleld, forthe use of Mechanics, Inventors, Engineers, 
Draughtsmen, and all others interested in any way in 
mechanics. 

-SECTIONS.- 

1. Mechanical Powers.— Weights, Revolution of 
t^orces, E*re88ures, Levers, Pulleys, Tackle, etc. 

tj. Transmission of Power.-Ropes. Beits, Fric- 
tion Gear. Spur, Bevel, and Screw Gear, etc. 

3. Measurement of Power.— Speed. Pressure, 
Weight, Numbers Quantities, and Appliances. 

4* Steam Power— Boilers and Adjuncts.— 
Kngines, ValvesandValveGear, Parallel Motion 
Gear, Governors and Engine Devices, Rotary 
Engines, Oscillating Engines. 

5. Steam Appliances.— Injectors, Steam Pumps, 
Condensera. Separators, 'I'raps and Valvds. 

6* Motive Power— Gas and Gasoline Engines. 
— Valve Gear and Appliances, Connecting Rods 
and Heads. 

7. Hydraulic Power and Devices. Water 

Wheels, Turbines, Governors, Impact Wheels, 
Pumps, Rotary Pumps, Siphons. Water Lifts, 
Ejectors, Water Rams, Meters. Indicators, Pres- 
sure Regulators, Valves, Pipe Joints. Filters, etc. 

8. Air Power Appliances.— Wind Mills, Bel- 

lows, Blowers, Air Compressors, Compressed .Vir 
Tools^ Motors, Air Water Lifts, Blow Pipes, etc. 

9. Electric Power and Construction. -Genera- 

tors, Motors, Wiring, Controlling and Measur- 
ing, Lighting, Electric Furnaces. Fans, Search 
Light and Electric A ppliances. 

10. Naviffation and Roads.- Vessels, Sails, Rope 

Knots, Pad die Wheels, Propellers, Road Scraper 
and Roller, Vehicles. Motor Carriages, Tricycles, 
Bicycles, and Motor Adjuncts. 

11. Gearing,— Racks and Bnions, Spirsil, Elliptical, 

and Worm Gear, Differential and Stop Motion 
Gear, RpicycJical and Planetary Trains, '■ Fergu- 
son's" Paradox. 

12. Motion and Devices Controlling Motion. 

—Ratchets and Pawls, Cams, Cranks. Intermit- 
tent and Stop Motions, Wipers. Volute Cams. 
Variable CYanks, Universal Siiaft Couplings, 
Gyroscope, etc. 

13. Horoloifical. — Clock and Watch Movements 

and Devices. 

14. MininsT' — Quarrying, Ventilation. Hoisting, 

Conveying, Pulverizing, Separating, Roasting, 
Excavating, and Dredging. 

15. Mill and Factory Appliances.— Hangers, Shaft 

Bearings, Ball Bearings, Steps, Couplings, Uni- 
versal and Flexible Couplings. Clutches, Speed 
Gears, Shop Tools, Screw Threads, Hoists, 



DESIGNS. 

Advertising cabinet, A. J. O'iNeill 31,210 

Air chamber. J. ,1. l.awler Hl.ini 

Automobile body, H. W. Alden m,20i 

Bicycle sprocltet wheel, W. n. Kauber ;^1.1!*4 

Bottle. A. A. Low 31,179. ;{1.180 

Box blanlt, paper, E. E. Pinkenon 31,214 

Clothes line clamp frame. J. M. 8tewart ;il.l«(i 

Clothes hne holder, J. C. Sheeran 31.186 

Clothes pin, G. M. Hattield 31.184 

Clutch member, K. J. Seng 31,iyo 

Corset hook eye, W. P. Alien 31.17ti 

Cup, C. W. Meinecke 31,178 

Display card, H. S. Moore 31.212 

Display casing. A. A. Pearson 31,211 

Dust pan H. Gerwig 31.18;i 

Electrical conductor moulding, H. Krantz 31,]H3 

Fire pot lining section, A. B. Clunies 31,lfi(i to 31,198 

Hinge link. S. C. Cary 31,188 

Hitch ring, safety, W. Wheeler 31.189 

Hook, garment. N. B. Updike 31,177 

Jar. paste, A. N. Ritz :si,181 

Knife, pocket, E. Lindsley 31,173 

Lamp, A. K. Miller 31.182 

Metallic plate, H. R. Englert 31.208 

Overshoe, C. J. Baiiey 31,217 

Pencil case, F. Mclntyre 31.174 

Photographic mount, P. J. .Stuparich 31.213 

Refrigerator, F. A. Wilke 31,203 

Ripper, hand, E. C. Phillips 31,175 

Sign plate or similar article. G. A. Kruttschnitt, 

31,2()fc', 31.207 

Stove, heating, A. K. Beckwith .31,201. 31.202 

Stove or range, coo king, A. K. Beckwith 31.200 

Stovepipe elbow clamping band. J. J. Werner 31,199 

Telephone receiver cap. H. R. Cool 31,187 

Tile, J. Mark 31,209 

Truck frame, C. B. Tripp 31.195 

Type, font of. A. MacDonall 31.215 

Type, font of printing. J. H. Hutchison 31,216 

Umbrellas, canes, etc., holder for, J. P. McHugh.. 31.2a'i 
Water wheel bucket or vane. A. H. Lighthall 31,192 



TRADE MARKS. 

Alimentary and dietectic products, certain named, 

Maggi Food Works 33,215 

Apparel certain named articles of. Knot he 

Brothers 33,202 

Apparel, certain named wearing. Wylie Manufac- 
turing (;:ompany 33,303 

Butter. Lestrade Brothers 33.219 

Canned fruits and vegetables. .1. H. Mohlman 

Company 33.220 

Cement, Portland, Johnson & Wilson 33,223 

Cleansing compound, paste like, H. A. Thomp- 
son .S3,212 

Fertilizers, H. S. Zook ; 33,225 

Flour and oatmeal, domestic wheat, Baltimore 

Wholesale Grocery Company 33,217 

Food products, certain named. Van Lill Preserv- 
ing Company 33,216 

Groceries, certain named, W. J. Gould & Com- 
pany 33,221 

Medicmal preparations for external application. 

1\ Patrick 33.208 

Medicine for growing hoofs on horses, W. Hay- 
stead 33,306 

Medicme for certain named diseases. C. R. Pue. . 33,207 

Milk food, fermented. M. G. Dadirrian 33,218 

Miners' supplies, certain named, Martin Hardsocg 

Manufacturing Compsiny 33.224 

Olives, Ehmann Olive Company 33.213 

Paints, variiisiies. and lacquers, including alumi- 
num and other bronzes. Permanoid Company.. 33,222 

Pens, metallic. Eagle Pencil Company 33,200 

Pipe cutters, metal, estate of E. K. Barnes 3:^,228 

Sheetings. Pelzer Manufacturing Company 33,205 

Shoes. W. P. Taylor 38,204 

Steam engines, high speed A. L. Ide & Sons .33.229 

Stcmes for ornamental settings. Benedict & War- 
ner 33,201 

Strainers, liquid. E. S. Lagerquist. 33,226 

Tea, Arbuckle Brothers 33.214 

Toilet articles, certain named, Blondeau et Cie 33,210 

I'oilet preparation for external application, W. O. 

& R.G. Barclay 33,200 

Toor.h powder, O'Rourke & Hurley 33,211 

Woodworking machinery certain named, S. A. 

Woods Machine Company 33,227 
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COMPETITION. 

To Architects, Builders 
and Others. 

The Board of Public Works for the City of Nassau, 
Bahamas, invite architects and others to submit de- 
signs and speciflcations for a new public market for 
that city, to be built cf iron, stone or brick, and the 
Board oilers a premium of 1200 for the design which 
shall appear to them to be the most suitable. They 
will also pay $50 for the second best and 825 for the 
third best design. 

The Board will be the sole judge as to the merits of 
the designs. 

The design selected for the first premium shall be- 
come the property of the Board, and before the $200 will 
be paid , a full set of detail working drawings and speci- 
Hcations must be supplied by the person who supplies 
the selected design. 

The Hoard are at the same time prepared to receive 
tenders fm- the erection of the market in accordance 
with any <lesign submitted. 

Full particulars and plan of the site may be had by 
addressing the Civil Engineer, Nassau, Bahamas; to 
whom also the designs are to be sent not later than 
November 3C, 1899. 



Machines, Textile Appliances, etc. 
Donstruction and Devices.— Mixir^, Testing, 
Stump and Pile Pulling, Tackle Hooks. E*ile 



Driving, Dumping Cars, Stone Grips, Derricks, 
Conveyor, Timber Splicing, Roof and Bridge 
Trusses, Suspension Bridges. 

17* DraU8:htioff Devices.- Parallel Rules, Curve 
Delineators, Trammels, Ellipsographs. Panto- 
CTaphs. etc. 

18. Miscellaneous Devices. — Animal Power, 
Sheep Shears, Movements and Devices, Eleva- 
tors, Cranes. Sewing, Typewriting, and Printing 
Machines, Railway Devices, Trucks, Brakes, 
Turntables, Locomotives, Gas, Gas Furnaces, 
Acetylene Generators, Gasoline Mantel Lamp9. 
Fire Arms, etc. 
•*♦ Copies prepaid to any address on receipt of price. 
^^ SeruJ for Descriptive Circular, 

MUNN & CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 
361 BROADWAY, NEW YORK. 



LABELS. 

•' Acidtine." for a protective compound, Jaeck 

Brothers Company 7,012 

"Dr. Bee's Blood Purifier," for a medicine. H. W. 

Backof en 7,010 

' Flavoring Extracts," for flavoring extracts. Till- . 
niann & Bendel 7,017 

" Hedderman's Cream Beer," for bottled beer. Ferd 

Heim Brewing Company 7.01.'j 

" Kraft's Temperantia," for a beverage, Du Bois 

Brewing Company 7,014 

" Mellon's Fly Banisher," for an insect repelling 

compound, J. Mellon 7,011 

"Queen B Baking Powder," for baking powder, 

Tillmann k Rendel 7.018 

" Stark's Hair Tonic," for a hair tonic, J. Stark 7.009 

" Sutton's Snap Shot." for a medicine. H. K. Sut- 
ton 7,008 

" The New Library." for cigars. J. Frank & Son 7,013 

" Tillmanii's Hawaiian Coffee," for coffee, Tillmann 

& Bendei 7,016 



PRINTS. 

' Gunther's Groat Scott," for candy, C. F. Gunther.. 150 
' Perfection Joint Cement," for cement, C. P. Easton 151 
' Puritan," for shoes, Puritan Shoe Company 152 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 18fi3. will be furnished from this office for 
lOcents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. 3fil 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Can ndinn pnienrs may now be obtained by the in- 
ventors for any of tbe inventions named m the fore- 
going list, provided they are simple, ata cost of $40 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway. New 
York. Otb«r f oroUn patenu mar ftlAO bQ obUlne<L 



Automobiles 



The SciEXTTPiC American for May 13,1899, is 
devoted mainly to illustrations and detailed de- 
scriptions of various types of horseless vehicles. 
This issue also contains an article on the mechan- 
ics of the bicycle and detailed drawings of an auto- 
mobile tricycle. Price 10 cents. 

The following copies of the Scientific Amer- 
ican .SUPPLEMENT give many details, of Auto- 
mobiles of different types, with many illustrations 
of the vehicles, motors, boilers, etc. The series 
make a very valuable treatise on the subject. The 
numbers are . 732, 979, 993, 1053, 1054. 1055. 1056, 1M>7, 
1058, 1059, 1075. 1078, 1080, 1082, 1083, 1099, llOO, 1113, 
1122. 1178, 1195, 1199, 1206, 1210. Price 10 cents each, 
by mail. For sale by all newsdealers or address 

MUNN & CO., Publishers, 

361 Broadway, New York. 



WANTED-SPECIAL MECHANIC 

An examination of applicants will be held at the Navy 
Yard, New York July 25, 1899, for Special Mechanic at 
$4.00 per diem, skilled in laying out work and cutting 
patterns for galvanized-iron workers in tbe manufac- 
ture of ventilating ducts, round and rectangular, 
straight and curved, with branches of varying sizes ; 
also skilled in the manufacture ot skylight work and in 
the use of modern machinery for slieet-iron work The 
examination will he open to all comers who can give 
evidence of experience in conducting the kind of work 
for which they seek employment, and who are citizens 
of the United States. Applications will he addressed to 
the Commandant, Navy Yard, New York, and must be 
delivered to him on or before Monday, July 24. No 
application received after that date will be considered. 
Efach applicant will state in his application his name, 
ace. residence, citizenship, present occupation (stating 
snop and position therein), and previous employment or 
work done. Tbe application must be accompanied hy 
evidence of citizenship and hy certitlcates, preferably 
from previous employers, as to character, habits of in- 
dustry and sobriety, and skill and experience in con- 
ducting work of the kind required. 

JOHN D. LONG, Secretary of the Navy. 



ton MACHINES, Corliss Engines, Brewers' 
1 1 k and Bottlers' Machinery. THE VILTER 

I WU Mi^'G. CO., 899 Clinton Street, Milwaukee, Wis. 



TYPE WHEELS. MODELS S^EXPERIMENTAL WORK.SMALLMACHIHEFT 
[ HDVELT1E5 ft; E.TC. NEW 7 ^ STErtCIL >HORRS 100 NASSAU ST N.T. 



TURBINES 



8»~ Send for Circular "M." 

JAS. LEFJFEL & CO, 

Hpringfleld, Oliin, U. S. A. 



Experimental & Model Work 

Cir. & advice free. Wm. (Jardam & Son.45-51 Rose St.,N. Y . 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. E. Konigslow&Bro., 181 Seneca St.,Cleveland,0. 

Patent on a nun-reflllable 
bottle. Entire patent sold 
outright or by S^tate rights. 
For particulars address 
416 13th St., Brooklyn, N. Y. 



FOR SALE 

J. Colbassani, 



State Rights For Sale— Patent on automatic check 
arid brake for elevators, hoisting devices, etc. Many in 
practical use living great satisiacti on, For terms ad- 
dress B. & W,, 129 JACKSON Ave, Jersey City, N.J. 




This double-slope causes the 
expanding ice to slide into 
the air-dome, taking the 
strain of the pipe. The 
air-cushwn also prevents 
'^Hammer ng." Covered by 
U. S. and Fore gn Patents. 



Burst Olater Pipes a Cbing of tbe Past 

You can now make all water pipes as secure from bursting in winter as in summer. 
This pneumatic system is the only one which successfully prevents the annoy- 
ing and costly bursting of water pipes. It has solved a great economic problem. 
Highly endorsed by Architects, Engineers and Municipal Officials. No new house 
should be completed without this system, and all house owners should avail them- 
selves of this "ounce of prevention" in season. 

iW Send for Illustrated Booklet, giving full explanation and discount, 

THE PNEUMATIC DOME MANUFACTURING COMPANY, 

501 E Street, Northwest, Washineton, D. C. 



iRITERipM 

MARK, ^•fctei 

Acetylene Gas GENERATORS 

SAVE 60; In lighting buiidings of 
every description, anywhere. Any ca- 
pacity. From $15 up- 

I^" Send for New Catalogue. 

J. B. COLT& CO., Dept. N. 

3-7 West 29th St.. New York. 




A 

Will 

print 

your 

cards, w*f\^ 

labels rUlw 

etc. 

Saves 

you . ,„_ __ 

money. Large circular pr«ss 118. Full pruiteu 
tions for use. |^~ Catnloi 

RELSEY & CO., Mfrs., 



$5 PRINTING PRESS 

SEND 

FOR 

Trtxs 




ogue and, samples free. 

Meriden, Conn. 



50 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confldential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific Hmerican. 

A handsomely illustrated weeitly. Largest cir- 
culation of any scientific .iournal. Terms, $3 a 
year; four months, 11. Sold by all newsdealers. 

WUNN&Co.3«'«^°»''-'NewYork 

Branch OfBce. 625 F St.. Washington, D. C. 



SECTIONAL CANOES 



Circular Free. 
Cra n e Bros., 
Lioeooid Manufacturers, Westfield, Mass. 



FOR ALL PURPOSES. 

Bogardus Patent Uni- 
versal Eccentric Mill. Address J. S, & G. F. SIMP- 
SON, '2S Rodney Street, Brooklyn, N. Y. 



CRINDINC MILLS 



Who Rules the World In 100 Years P 

PANTERRA will tell, Something entirely new. 
A novelty. Mailed, prepaid, 2h cents. Agents wanted. 
Industrial Trading: Co., 47 Beaver St., New York. 



STEEL STAMPS ^SSrsfA'?,'?^",?. Jt%°.b^tR^: 

FI&URt&ALPHABLT SETS AT LOWE.ST - PRIC LS. 
SEND FORlmCULAR.'' MiUWAUKtEL WIS. 



VOLNEY W. MASON & CO., 

Friction Pulleys,GlutGhes&Elevators 

PROVIDENCE R. I. 



DESIGNING AND DEVELOPING. 

Machinery for all purposes designed and developed, in- 
ventions perfected, erection of manufacturing plants 
supervised, cost of production reduced or output in- 
creased, processes developed, by an expert consulting 
and constructing engineer. B^" Write for particulars. 
BENJ. W. TUCKER, M.E., 17 Cortlandt St., New York. 



YOU CAN MAKt & IQQ.A WtLI\ I 

Own Your Own SHOw.coMPLETLOuTrir-ftioo. 

^LIFE. MOTION FILMS & MACHINE.S . 

GREAT PA55ION^PLAY^<i^yooT^HER^^5UBJECTs 

il , LtJBIN. L ARGEsr MrR.PHILADELPHIA P. A . 



BLISS ELECTRICAL SCHOOL, 
711 14th Street, Washington, D.C. 

Practical Electrical Engineering thoroughly and exclu- 
sively taught. Course opens Sept. 27. Catalogue on 
application to Jj* B. BlilSS, Principal, 



GAS .*' GASOLINE ENGINES 

WATER MOTORS 

BACKUS WATER MOTOR CO . NtWARK N. J. U. 5. A . 



MORAN FLEXIBLE JOINT 

for Steam, Air or Liquids. 

Made in all sizes to stand any desired 
pressure. Send for reduced price list. 

Moran Flexible Steam Joint Co., Inc'd 
147 Third Street, Louisville, K.t. 





BEST BICYCLE BRAKE^ 

All cyclists, whatever wheel they ride, should have attached 
the Latest and Best Automatic Coaster aud Brake. 

THE XREBERX BRAKE 

is composed of a friction disk secured to the hub of rear wheel, a clutch on the disk and a 
cutch on tbe rear sprocket wbeel. Both clutches have inclined surfaces upon which balls 
roll. When the bike chain ia pulled forward, tbe balls also move forward and ride up their 
i ncline. Back pressure to pedals produces reverse motion. Free booklet of particutara. 

Made^oo.. j^g^g^j Automatic Coaster and Bralie Co. '*''^f SJ'^^' 
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THOROUGHllMSPECTIONS 




AKD 

raSURANCB 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PROPERTY 

AND 

LOSS-OF-UFB 

AND 

INJDRV 

TO-PERSONS 
CAUSEDB^ 



STD\]1BO1L0[^-KPLOSIO]^S 

J' 7*1* Allen -PRESIDENT v-B-Frankim-VicePresident 

J.B.PlERCE'SECRETABy F-B-ALLEN • JSVicePRBIDENT 
IL.BBRA1NERDAS5'TTREA5. LF.MlDDLEBRflOK.A5STSa;r 



Just Pull tlie Lever 

-jandif you have a 

Winton 
Motor 
Carriage 

you will get there. 
It's all so easy. 
Perfect simplici- 
ty and control 

■» • of-i ^«k^ TV- . ^ Always practical 

Price $1,000. :^o Agents. and ever service- 

able. It went from Cleveland to New York in 47?^ hours. 

IW Send in your order and pet in the front rank. 
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 




There is no Kodak but the Eastman Kodak, 

Kodak 

Simplicity and Kodak 
Quality created the 
standard by which all 
cameras are measured. 



That's why the clerk says : " It's as 
good as a. Kodak," when trying to sell 
an inferior camera. 

Kodaks $5.00 to $35.00. 



Eastman Kodak Co., 



Kodak Catalogiies fri 
dealers or by mail 



Rochester, N, Y. 



MATCH FACTORY.— DESCRIPTION 

of an English factory. Scientific American Sup- 
plement 1 1 1 U. Price It cents. For sale by Munn & 
Co. and all newsdealers. 




NICKEL 

AND 

Electro-Plating 

apparatus and iHateriai. 

TBE 

Hanson & VanWinkle 

Co., 

Newaili. N . J . 

186 Liberty St., N. Y. 

30 & 32 S. Canal St 

Chicag'O. 



mear and Ccar 
of macbinery 

can be considerably reduced by the use of a proper 
lubricant. Engineers of all kinds agree that 

DIXON'S 

PURE FLAKE 

GRAPHITE 

inf^ures easier ruunin^, prevents delay, and reduces 
danper of breakage to a minimum. It greatly in- 
creases the life and value of any oil or grease to which 
it iiiav be added. It is not afl'ected by heat or cold, by 
acid nr alkalies. Sales have doubled within the past few 
years. 3^~ Df.scripHre bookiefs sejif /ree. 

JOSEPH DIXON CRUCIBLE CO., Jersey City, N.J. 

TAUCHT BY MAIL. 

ELECTRICAL ENGINEERING, 

Telephony, Telegraphy, X-Rays, 

flMECHANICAL ENGINEERING, 

Elementary Mathematics, 

MECHANICAL DRAWING, 

CfA Thousands are successful and 
CLwi gaining better positions and 
salaries studying at home by our cor- 
respondence system. 
The Electrical Engineer Institute 

of Correspondence Instruction, 
Dept. A, 120-122 Liberty St., NewYork. 











Write for 
Catalogue. 

State Subject 
Vou Wish 
to Study 



IFSSOP'S STEEL^"BV/r 

Xjl-^ FOR TOOLS, SAWS ETC. 

W" JESSOP A SONS Ue 91 JOHN ST NEW YORK- 




Desirability 



of the 



Columbia 

Bevel-Gear 

Ghainless. 



I ATHF^ foot Power, High Grade 

I.H I liUW W. P.DavisMach.Co.,Rochester,N.y. 

fXribune Bicycles; 

for 1899. 

t The Best Wheels in the World. 



A bicycle chain should be so adjusted as to have no appre- 
ciable " slack," neither should there be any tension except when 
power is applied. The cyclist who rides a chain wheel under 
any other condition wastes a part of the energy he expends. 
All trouble incident to the chain can be avoided by riding a 
Columbia Bevel-Gear ChainleSS. The mechanism is positive and 
so enclosed that its running qualities cannot be affected by dust 
mud or rain. It practically takes care of itself. Columbia, 
Hartford and Vedette chain wheels are the best of their type 
CHAINLESS, $60 to $75. CHAIN WHEELS, $25 to $50. 

POPE MANUFACTURING CO., Hartford, Conn. 




Patented 
March 28, 1599. 



The "MOSSBERG" Tire Bell 

No springs nor clockwork to operate its striking nie 
chanism. TWO IIAMMEItK stand upri^^ht in- 
side the bells. Thty strike the bells a sharp, quirk 
blow, and immediately drop down, leaving the bells 
to vibrate freely, thus producing the loudest, clearest, 
most musical tones possible. Operated by means of a 
slight cord connecting with tne handle bar. The 
^lightest Touch Rings the Bell. Can be attached to 
he front or rear forK equally well. Nothing to get 
Liut of order. Never rattles. Prices :— No. 1, Moss- 
berg Chime, 75c. No. 2, Single Gong, 50c. Easily 
worth twice the money, titnt, postpaid, direct ,from 
factory at these prices. %M' Seud for Catalogue. 

FRANK MOSSBERG CO., 
P, O. Drawer A. Attleboro, Mass. 



Money. 



All varieties at lowest prices. Best Railroad 
Track and Wagon or stock Scales made. 
Also 1000 asefuT articles. inciudinR Safes 
Sewing Machines, Bicycles, Tools, etc. Save 
Lists Free. Chicago scale Co.. Chicago. 111. 



ANTLER 

New Antoin:itic Cud 



BICYCLE 

lie. Does not bind or I 



CARTER 

lip. Solid Comfort. 

Madeof thebest% 
Silk or Lisle Web, 
with Patent Ant- 
ler Buckle. Sara- 

A[viLCR ''*^^ai!3i'^""""^E' pie pair, Silk,*25c. 

Patented Feb 10-^5; OH \J, dorS in'^'cither 
Trad, Mark registered May ^. 90- quality tO be had 
of all dealers or by mail postpaid. 
JACOB GUMP, 527 W. Baltimore St., Baltimore, Md., 




FACTORIES 

are appreciating the 

Charter Gas and 
Gasoline Engine 

Proof from nearly every State 
and Territory of the Union, by addressing 

CHARTER GAS ENGINE CO., Box 148. STERLING, ILL. 





SIMPLIFY LABOR AND SAVE TIME. 

You can do both and have the satisfac- 
tion of better and more accurate work if 
you are supplied with the 
Van Norman " Duplex " Milling Machine, 
which cuts at all angles. There is hardly 
any limit to the variety of cuts that can be 
made with this machine. The movable 
feature of the cutterhead insures a much 
wider ranee of work than is possible with 
other machines. Can be operated in any 
position from vertical to horizontal. 
It^" Circulars Free. 
WALTH AM WATCH TOOL CO., Springfield, Mass, U.S.A. 




VEEDER RATCHET COUNTER 

This counter is of the same size as our regular cyclometer for bicycles, which it 
closely resembles. The differential gearing used in the cyclometers is replaced 
by an internal ratchet mechanism, and on the outer end of the main shaft, in 
place of thestar wheel, is clamped a small operating lever, the arrangement being 
such that each complete oscillation of the lever moves the right hand index ring 
one figure. The transmitting mechanism between eacb index ring is such that 
the rings are mechanically locked and cannot get out of position by jarring, nor 
can the record be tampered with except by taking the machine apart. The 
counter will register up to 99,999, when the next stroke will set all the figures to 
zero ready f or repeatim, but they cannot be set to zero from any intermediate 
point. They are durabfeand strong and can be run at a high speed without skip- 
ping. They will be found especiallyusef ul for use on punch presses, looms and 
automatic machinery gener^ly to register number ot pieces or quantity of mate- 
rial produced. They can also be adapted for use on typewriters, voting machines, 
or any purpose requiring a small, light, accurate instrument. Corresp. solicited. 

XME VEEDER MFG. CO. 

Malters of Counting Maciiines, Cyclometers tor Bicycles, and fine Castings. HARTFORD, CONN., U. S. A 




Buy Telephones 



THAT ARE GOOO--NOT" CHEAP THINGS." 

The difl'erence i n cost is little. W e guarantee 
our appai'atus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton St.. Chicago. 
Largest Manufacturers o f Telephones 
exclusively in the United States. 



THE BICYCLE: ITS INFLUENCE IN 

Health and Disease. — By G. M. Hammond, M.D. A val- 
uable and interesting paper in which the sub.iect is ex- 
haustively treated from the following standpomts : 1. 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in Scientific 
AMERICAN Supplement, No. I0»2. Price 10 cents. 
To be liad at this office and from all newsdealers. 
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Snake iUatcb Cbaln 
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L.^te.^ 



STEEL. Not i 

wound round the 



ea iiVS 



veltv. Made of highly [ 

I Ui])i is visible, but so fle; 

finger. Smooth as siitin but very strong. ^ 
tour jeweler never saw anything like it. Ha\'e sent tho\i 
ands all over the world. Worn by New York's best dress 
:ra. Everybody that sees them wants one. A wonderful 
pecimen of fine workmanship. Men's chajn, $1, Ladies' lor- 
' gnette chain (47 inches long) $2. Sent on receipt of price. 

^""^ Money returned if not satisfactory. 

Henry Doyle, importer of Novelties, 621 B'way, N.Y. 
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TRADE MARK 

r'ECAMOl 
ALUMINUM PAINT. 

Latest application of Aluminum. Looks like Frosted 
Silver. Washable, Untarnishable, Wa' er. Oil and 
Weatherproof. Durable. Easily Applied. Bicycles. 
Vachts, Radiators, Pipas, Metal Work, Machinery, Dy- 
namos, Motors. Apparatus, Arc Lamps, Sockets, Brack- 
ets. Cars, Stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cents. 
THE AMERICAN PEGAMOID CO., 346 B'way, New York. 



All about every known Tool, large and 
small, and its uses, size, weight, and 
present market price. Every Tool de- 
scribed and illustrated by fine and ac- 
curai.e nuts Send at once for HIONT- 
GOMERY & CO.'S thoroughly up 
to dae TOOL CATALOGUE lor 
189S. 510 pages with index. Pocket 
size i',Hx4H^ rounded edges and stitched 
cover?*. Kvery foreman of workshop 
or factory should have a copy. Mailed 
for 25 cents by 

MONTGOMERY & CO. 
105 Fulton Street, New York. 



Bicyclers Buy The Best. 

"^^ Ever hear of the " Light That Failed "? Most wheelmen have 

experienced this with their lamps before they began to use the 

"EVERLIX*' BICYCLE 1.AM 1=> 

No disappointment, no light failing them. The ''Everlit " is reli- 
able in every way. It is all brass except hanger, is 5% inches high, 
weighs 13 ounces. It is easy to clean, easy to regulate. The flame 
can be regulated from either side of lamp. Embossed fount 
packed with cotton. Burns kerosene oil. This lamp always gives 
a clear, steady, penetrating light. Fine nickel finish. 

t^" llHistrated Catalo(nte " S. A." free for asking. 

Edward Miller & Go. LTe^/JSrs"" Meriden, Conn. 

STORES : 28 & 30 West Broadway, New York. 63 Pearl St., BOSTON. 

rianufacturers of ■■ Royal" Bells and " riajestic" Qas Lamps. 





Write for large New Catalogue illustrating our ^ 
full line of twenty-three models. 

I The Black Mfg. Co., Erie, Pa. 



TIME IS lYlONEY. 




We are the oldtst makers of Automatic Time 
Prilititie < l««k AppariilUH in the world. We 
ii^ake Several kinds of Employee's 'lime KeB'** 
ici-H for automatically recording the exact minute 
employet-p* airrlve aiitl depurt. 

We also make the Aulomalic Time 8toinp in 
several forms which priii'ii the firm iiiimf,the4-x> 
act time (A. M. or I', M.) and words indicative 
_of the character of a transaction such as "ll*?oeiv*rd," 
^"Answered," etc., upon letters, telegrams, orders, 
etc.; save Tilll«> and >l«iiey and avoid disputes by 
using our apjiaratus. E3f° Send for Circulars. 

The Automatic Time Stamp & Register Co., 
Congress St., Boston, Mass., U. S. A* 



Emery Grinds-Carborundum Cuts 

That is why Carborundum does so 
much Faster and Cleaner work. 

THE CARBORUNDUM CO., NIAGARA FALLS, N. Y. 




1} jA-TSr -JBL SI 

(Louisiana Red Gulf Cypress a 
Specialty.) Best known for 
every purpose. Good material 
Correct Workmanship. Low 
Prices. Get our Illustrated 
Catalogue. W. E. Caldwell Co.l 
223 E. Main St.. Louisville, KyJ 




K"PERFECTIOrAIR MATTRESS 



FOR SPORTSMEN 

hunting, fishing, camping or yachting. May be laid on 
pround or deck insuring a comfortable bed, free from 
dampness. When deflated, rolls small and can be pack- 
ed in grip. Weight 10 to 15 lbs,, according to size. 

These mattresses afl'ord great comfort to invalids and 
bedridden patients. Largely useJ by U. S. Government 
and by sportsmen throughout the world. Catalogue free 

MECHANICAL FABRIC CO., 

I»ROVIDENCE, R. I. 




NOT HOW CHEAP 
BUT HOW GOOD." 

ITse Taper **leeve Piillt-yd the 

15est in the World. t^nlld-Wcb 
iron Center I lard wood I>j* 
iiiimo I'ulK-jfi prevent the Slip- 
liing of the Belt. FrIetloii-<"lut<-li 
I'ulle.VS. for connecting and dis- 
(■oiint:Cting Gas and Steam Engines, 
Lines of Shafting, Dynamos, Gener- 
ators and Machinery of all kinds 
without slacking speed of motive 
power. State your rei^uirements anit 
write for t;atalogue " S." 



Soitd Web Iron Center Hard- 
wood Dynamo Palleys. 

THE TAPER-SLEEVE PULLEY WORKS, Erie, Pa., U.S.A. 



THE SCIENTIFIC AMERICAN 

[!;:I:psiiaGfEscsipi8,Mss!t juries 

12,500 RECEIPTS. 708 PAGES. 

Price, $5.00 in Cloth; $6.00 in Sheep; $6.50 in 

Half Morocco, Postpaid. 

TPHIS g:reat 
' worli has now 
been on the mar- 
ket for nearly 
si.v years, and 
thedemand I'orit 
has been so g-reat 
that twelve edi- 
tions have been 
called for, 

Tlie work may 
be legarded as 
the produet of 
the studies and 
pr Ji c t it:ivl ex- 
perience of the 
ablest chemists 
and workers in 
all parts of the 
world; the infor- 
mation given be- 
ing- of the high- 
est value, arrang- 
ed and condensed 
in concise form, 

convenient for ready use. Almost every inquiry 
that can be thought of, relating: to formula used 
in the various manufacturing? industries, will here 
be found answered. 

Those who are engaged in almost any branch 
of industry will find in this book much that 
is of practica'l vabie in their respective callings. 
Those who are in search of Independent business 
or employment, relating to the home manufacture 
of salable articles, will find in it hundreds of most 
excellent suggestions. 

Munn & Co., Publishers, 

Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 
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